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JUNE 1961 


NUTRITIONAL RESEARCH IN THE SOVIET UNION* 


Parr II: Some Speciri 


This is the second of two articles dealing 
with nutritional research in the U.S. 8. R. 
The general aspects were discussed in Nutri- 
tion Reviews, 19, 129 (1961) 


ATHEROSCLEROSIS 
N. N. Anichkov stated half a 


century ago (Russian Physician 8, 184; 9 
207 (1915)) “without cholesterol there is no 


close to 


atherosclerosis.” Disturbed lipid, and especi- 
ally disturbed cholesterol metabolism, is 
regarded as the chief factor in the genesis 
of atherosclerosis even though alterations in 
other aspects of metabolism (e.g., protein 
metabolism) and enzyme changes may be 
involved. 8.8. Khalatov, who wrote a mono- 
graph on Cholesterol Disease in its Pathophys- 
ological and Clinical Significance (Moscow, 
1946), pointed out in 1912 that not only 
the absolute level of blood cholesterol but 
also its physicochemical state is important 
for the local deposition of cholesterol in the 
tissues. (Works of St. Petersburg Soc. Pathol. 
(1913)). Anichkoyv reported (Central Med. 
J. 1. (1), 10 (1928)) that the atherosclerotic 
process induced experimentally in rabbits by 
increasing the blood levels through cho- 
lesterol feeding may be reversed by removing 
the diet. 
changes during 
fats foodstuffs rich in 
cholesterol were almost totally lacking in the 


cholesterol from A regression of 


atherosclerotic war-time 


when animal and 


diet was reported from Leningrad by K. G. 
Volkova (Studies Leningr. Physicians 8, 84 
(1946); Studies All-Union Inst. Exp. Med., 
p. 105 (1946)). 


B. V. IW inskii 


Leningrad, 1960) cautions against uncritical 


(Atherosclerosis, p. 96 


and excessive generalizations from rabbits 


* Prepared with the aid of National Institute 
i 


of Health Grant T-10. 
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ASPECTS 


to man, pointing to such factors as differ- 
ences in the structure of the arteries, their 
functional characteristics and especially the 
role stimuli 
affecting the organism and the blood vessels. 


and character of nervous 
The participation of the nervous system in 
regulating blood circulation, in the trophie 
processes in the walls of the blood vessels, 
and the importance of disturbed (weakened 
function in the 


or overstrained) nervous 


atherosclerosis has been 
M. Tareey (Internal 
Diseases, Moscow, 1952) and by A. L. 
Myasnikoy (Clin. Med. 32, 9 (1956): c.f. 
Nutrition Reviews 16, (1958)). LV inskii 
(op. cit., p. 187), again is cautious in this 
regard. A. I. Seranova (Arch. Pathol. 18 (7), 


35 (1956)) reported that the morphological 


development of 
emphasized by E. 


wig 


changes of nerve endings in the arterial walls 
obtained under conditions of experimental 
atherosclerosis are not marked and appear 
to be secondary effects of atherosclerosis 
rather than its causes. Experimental research 
on the role of the nervous system in the 
genesis of atherosclerosis is in full swing in 
the Soviet Union (Myasnikov, Clin. Med. 
32 (6), 9 (1954); I. E. Ganelina et al., The rap. 
Arch. 30 (6), 72 (1958); N. V. Okuney, 
Probl. Pathol. Cardiovasc. 
(1958)), but it is too early for a definite 


n~ 
‘ 


System 


appraisal of the interaction of the nervous 
and nutritional factors. 

It is stressed that, as a primary lipoid 
infiltration of the intima, atherosclerosis is a 
disease sui generis, not an unavoidable man- 
ifestation of the physiology of aging. The 
increase in the level of cholesterol with age 
is interpreted as a disorder of cholesterol 
metabolism. Hypofunction of the endocrine 
glands is regarded as one of the potential 
contributing factors. 
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lor patients with coronary heart disease, 
overeating, too large meals eaten at one 
sitting, excessive intake of foodstuffs with a 
high content of fats and, especially, of choles- 
terol, large intake of fluids, and use of foods 
and drinks containing substances stimu- 
lating the nervous system (strong tea and 
coffee, spices, smoked foods, alcohol) are 
contraindicated (Pevzner, Bases of Thera- 
peutic Nutrition p. 401). The authors recom- 
mend high intake of vitamin C (in fruits, 
vegetables, as synthetic ascorbic acid) and 
inclusion in the diet of foodstuffs (such as 
cheese, meat, fish, oatmeal, yeast, and 
pulses) containing lipotropic substances, 
especially choline. Special diets, designed to 
place minimal strain on the heart, were 
developed for use with patients with acute 
myocardial infarct. These diets are low in 
calorie content, require little mastication, 
and lack gas-forming foods. Recommended 
are foods stimulating motility of the bowels. 
Sections on diet are included in treatises on 
(R. G. Mezhebovskii, Orenburg, 
1959) and coronary (M. N. Tumanovskii, 
Moscow, 1959) insufficiency. In regard to 
IVinskii (cited by 
Tumanovskii, p. 220) includes as one factor 


cardiac 


prevent ive measures, 


the reduction of calories and of foodstuffs 
rich in cholesterol, animal fats, and vitamin 
D. On the contrary, vegetables and fruits 
are favored—especially those with a high 
content of vitamin C. Supplementation of 
the diet with synthetic vitamin C is recom- 
mended for patients during the winter and 
spring months. lor experimental support 
concerning the value of vitamin C, the 
author refers to the work of Myasnikov. 
in the oxidative and 
stimulation of liver function are regarded as 
mechanisms underlying the lowering of 
the level of blood cholesterol. The effects of 


Increase processes 


ascorbic acid on the prevention and treat- 
of considered 
favorable by K. R. Sedov (Therap. Arch. 
28, 2 (1956)). Choline and methionine were 
also examined, experimentally and clinically 
(P. E. Lukomskii, 1957). 


ment atherosclerosis were 
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VITAMINS 

Russian authors refer to Nikolai Ivanovich 
Lunin (1853 to 1937) as father of the study of 
vitamins. The experimental work, carried 
out in 1880 and reported in his thesis (The 
Significance of Anorganic Salts for Animal 
Nutrition, University of Dorpat, today’s Tartu, 
Estonia), involved comparisons of a dietary 
mixture made up from the known consti- 


tutents of milk, in normal proportions, and 
of whole natural milk fed to white mice. The 
differences in the health and development 
of the two groups led him to the conclusion 
that it is impossible to obtain normal growth 
and maintain life on a diet consisting of 


proteins, fats, carbohydrates, mineral salts, 
and water alone, and that whole milk must 
contain a substance, indispensable for nutri- 
tion, in addition to casein, fat, lactose, and 
salts. Lunin’s historical priority of using a 
synthetic experimental diet fed to animals 
seems to be assured. 

The centenary of Lunin’s birth was com- 
a volume entitled 
Contemporary Problems of Soviet Vitamin- 
ology (Moscow, 1955), with sections devoted 


memorated by issuing 


to biochemistry (stabilization of vitamin C, 
natural sources of Vitamin By, vitamin P, 
bound forms of riboflavin), physiology 
(various aspects of vitamin C, impact of 
deficiencies of niacin and of Bs on condi- 
tioned reflexes, vitamin interactions), and 
clinical medicine. 

The role of vitamins in preventive and 
therapeutic medicine is discussed in Vol. 15 
of the Transactions (Trudy) of the Leningrad 
Medical Institute of Sanitation and Hygiene 
(Leningrad, 1958). 3. M. Ryss points out in 
the introduction that an effective use of 
vitamins must be based on detailed knowl- 
edge of their significance for metabolic 
processes and for the physiological func- 
tioning of the organism. 

In this spirit M. I. Merezhinskii’s mono- 
graph on Mechanisms of Action and_ the 
Biological Role of Vitamins (Minsk, 1959) 
is focused on the problems of biological 


oxidations—the liberation and utilization of 
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energy in the organism. It deals with vitamin 
C and with B vitamins (thiamine, lipoic 
acid, riboflavin, pantothenic acid, pyri- 
doxine). It is probably the best summary of 
the literature available in Russian, based on 
Soviet and non-Soviet sources. The author 
shows the need for further research on the 
optimal levels of vitamin intake considered 
in reference to the interaction between the 
individual vitamins and in reference to man’s 
total life cycle and especially to aging. While 
the role of vitamins in the prevention of 
avitaminoses is well understood, their func- 
tion in man’s adaptation to environmental 
stresses (ionizing radiation, temperature, 
pressure, acceleration) and in resistance to 
disease is an open chapter. 


ENERGY METABOLISM 


tussian research on energy metabolism at 
rest and during physical work can be traced 
to the physiologist 1. M. Sechenov. They 
were continued by Sechenov’s disciple, M.N. 
Shaternikov (1870-1939), 
apparatus of his own design for these pur- 
poses, and by his co-workers B. A. Lavrov, 
O. P. Molechanova and other members of the 


who constructed 


“Moscow School” of physiology. He was 
also much concerned with the problem of 
protein intake optimal for man’s health and, 
more generally, with problems of assimila- 
tion and intermediary metabolism. 

In the early twenties Shaternikov became 
the head of the Institute of Physiology and 
later Head of the Section of General Physi- 
ology in the Central Institute of Nutrition. 
He, as nutrition 


“commissar,’’ played 


important role in the development of Soviet 


food technology in the framework of the 
Commissariate of Health Protection. 
tesearch on energy expended in different 
occupational activities was one of the major 
projects of the Moscow Institute of Nutri- 
tion, carried out over a period of nearly 
three decades. On this basis occupations were 
classified into four 


groups: 1) work involving 


minimal muscular work (professions, clerical 


workers), caloric expenditures of 3,000 to 
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3,200 calories per day; 2) light work (lathe 
operators, textile workers, drivers), about 
3) moderate, not mechanized 
black- 
smiths, plumbers, metal workers, carpenters, 
involving prolonged 


3,500 calories; 
or only partially mechanized work 
and 


workers), calories; 


work, 


agricultural 
4) hard and 
intensive muscular activity (stonemasons, 
miners, stevedores), 4,500 to 5,000 calories, 
with exceptional daily energy outputs as 
high as 6,000 to 7,000 calories). The ever 
increasing mechanization is making much 
of this of 
only theoretical interest. 


information either obsolete or 


SEMISTARVATION 

A topic that is likely to appear prominent 
when one begins to think about nutrition in 
the Soviet Union is that of starvation and 
famine. The older material to which we had 
access was summarized in The Biology of Hu- 
man Starvation (A. Keys, J. Brozek, A. Hen- 
chel, O. Mickelsen, and H. L. Taylor, Uni- 
versity of Minnesota Press, 1950) and tocused 
on the famine following in the wake of the 
lirst World War. Unique were the observa- 
tions of the effects on dogs and men of severe 
semistarvation and on the functioning of 
the central nervous system, characterized 


reflexes. 


in reference to the elaboration and mainten- 
conditioned work, 


of The 
carried by Pavlow’s students I. 8. 
Rozental (Arch. Biol. Sei. 21, 151 (1922)) 
and J. P. Frolov (Arch. Biol. Sci. 21, 159 
(1922)) was presented in the Minnesota 


out 


monograph on p. 775. The observations on 
the effects of the German siege of Leningrad 
(1941-42) were also considered (Jbid., p. 
793; ¢.f. Brozek, 8. Wells, and Keys, Am. 
Rev. Soviet Med. 4, 70 (1946 The 
the the 
feeding phases of the Leningrad Siege was 
presented in detail 
(Brozek, C. B. Chaptman and Keys, J. 
Am. Med. Assn. 137, 1569 (1948)). The 


ma- 


terial on semistarvation and re- 


greater elsewhere 


latter communication deals specifically with 


the effects of drastic food restriction on 
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vardiovascular dynamics in normotersive 
and hypertensive conditions. During the 
recovery from semistarvation veritable 
epidemic of hypertension and hypertensive 
disease broke out. 

In the Russian literature the medical 
aspects of the war are discussed at length 
in the volumes constituting the series enti- 
tled Experiences of Soviet Medicine during 
the Second World War. Vol. 28, ed. E. M. 
Gel’shtein, is devoted to Disturbances of 
General Nutrition (Moscow, 1951). It 
collaborative work divided about two to 
one betwéen semistarvation (‘alimentary 
dystrophy” in the usage) 
avitaminoses, with separate chapters 
devoted to scurvy, pellagra, athiaminosis, 


is a 


Russian and 
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and deficiency of vitamin A. The vitamin 
chapters and the section on semistarvation 
contain comments on the evacuation of the 
different groups of patients for treatment. 
Since the volume is a general summary of 
tussian medical observations on war time 
malnutrition, it would have been useful to 
have a comprehensive review prepared in 
English. It is unfortunate that no references 
to Soviet published materials are included 
in the volume. The results bearing on 
nervous function and behavior were briefly 
noted elsewhere (Borden’s Rev. 
Res. 20, 6, 75, 79 (1959)). 
Joser BrozeKk Pu. D. 
Lehigh University 
Bethlehem, Pennsylvania 


Nutrition 


STRONTIUM-90 IN THE BRITISH DIET 


A survey of the Sr® content of certain foods indicates that in 1959 it was less than one 
twentieth the maximum permissible level for the whole population and one-tenth the mazi 


mum permissible limit for any individual. 


One of the causes for greatest concern 
among scientists planning the development 
of atomic energy for all purposes is the 
possibility of large-scale release and accumu- 
lation in the environment of compounds 
containing the radioactive isotope of stron- 
tium, Sr*°. This isotope, with a half-life of 
approximately 20 years, has been shown to 
proceed through the food-chain (soil to 
plants to meat and milk) to the human diet 
whence it accompanies calcium into the 
tissues and the bone mineral. Thus, con- 
tinued release of this isotope may constitute 
a hazard to present and future generations. 
Some reassurance may be gained from the 
findings that there may be a tenfold dis- 
crimination against strontium in favor of 
calcium in the passage of these elements 
from the feed to the milk of cows (Nutrition 
Reviews 16, 315 (1958)) and that dietary 
calcium reduces the assimilation of stron- 
tium ([bid. 16, 153 (1958)). Nevertheless, 
the hazard has remained a very real one and 
has prompted several large-scale studies of 


the actual appearance of Sr*° in the human 
diet (Ibid. 18, 321 (1960)). 


Probably the most thorough of these 


studies has been that carried out by the 


Radiobio- 
Wantage, 
England. Previous studies by this group 
concerned the Sr*° content of the total diet 


Council 
Letcombe, 


Agricultural Research 


logical Laboratory, 


of the population during 1958 and that of 
milk sampled during the first half of 1959 
(Reports ARCRL 1 (1959); Ibid 2 (1960)). 
The 


parts: the first describes results of a country- 


most recent report consists of two 


wide survey designed to assess the mean 
ratio of Sr® to calcium in the average diet 
of the population; the second is concerned 


the Sr* 


with local areas in which may 
exceed the average. 

The foods investigated were those which 
form the major sources of calcium in the 
diet: milk, cheese, potatoes, leafy brassicas, 
flour, eggs, tea, and proprietary cereal-based 


infant foods. 
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Milk was collected twice monthly from 
groups of depots, two groups to each of ten 
zones into which the country was divided. 
Since each group of depots handled about 
20 per cent of the total milk production of 
40 per cent of the total milk 
supply was sampled. Values for 1959 ranged 


the country, 


from a low of 7.53 micro microcuries of Sr*° 
per liter (6.34 micro microcuries of Sr*’ per 
gram calcium) for midwest England in 
March to a high of 19.62 micro microcuries 
per liter (15.15 micro microcuries per gram 
of calcium) for northern Ireland in Sep- 
different 
tricts depended largely on geographical and 


tember. Differences between dis- 


climatie conditions; in particular, those 
rainfall 


milk. The 


Sr” in milk was also shown to depend on its 


areas with greatest gave greatest 


Sr’? content of appearance of 


deposition in the soil, since a maximum 
deposition in the spring of 1959 was followed 
in three months by a maximum in milk con- 
tent. 

The Sr® in cheese followed the same trend 
observed in milk. Although some 60 per cent 
of the cheese consumed in the United King- 
dom is imported, Sr*’ values were very 
similar for cheese produced in the Northern 
Hemisphere (9.4 to 10.8 micro microcuries 
Sr”? per gram calcium). The 34 per cent of 
cheese imported from New Zealand, how- 
ever, had only 2.8 micro microcuries per 
gram calcium. 

The increased deposition of Sr*° in early 
1959 was also shown in potatoes, since the 
early crop, ranging from 12 to 85 micro 
had 


three times the content of the 1958 crop. 


microcuries per gram calcium about 
The later crop was not much more active 
than the late 1958 crop unless compared 
on the basis of calcium content since there 
was a reduced calcium content in the 1959 


potatoes. 


Similar differences were seen in the leafy 


brassicas (mainly cabbages, cauliflowers and 
brussel sprouts), which contained somewhat 
more Sr®* in 1959 than in 1958. 


NUTRITION 


REVIEWS 165 


ealcium of mineral origin (creta 


is added flour 
in the United Kingdom, the authors had to 


Since 
praeparata ) to commercial 
arrange for grain to be specially milled in 
order to the 


calcium ratio. The range for flour produced 


ASSESS true strontium-90° to 
locally was 28 to 90 micro microcuries per 
gram calcium, with a mean value of 48, 
which was considerably higher than that 
produced in North America but lower than 
that 


the flour consumed). Far greater amounts 


from Russia (source of 2 per cent of 
of Sr® appeared in the bran (and = con- 
sequently in wholemeal flour), indicating a 
possible retention in the developing ear 
rather than assimilation from the soil. 

kggs gave a mean value of 9.0 micro 
the 
highest levels again being found in Northern 
land. Tea imported from India and Ceylon 


microcuries per gram calcium with 


Ireland and the lowest in northeast 


averaged 117 micro microcuries of 
per gram calcium, but it was found that only 
about 10 per cent of the Sr® appeared in 
the brew. Five proprietary cereal-based infant 
foods had a mean of 5.4 micro microcuries 
of Sr* per gram calcium. 

The 
which supply the greatest part of dietary 
the 
that the mean daily intake of Sr® was 9.78 


figures derived from these foods 


calcium in United Kingdom indicate 
micro microcuries per day and 1,084 mg. 
of calcium. Hence, the mean ratio was 9.0 
micro microcuries of Sr*° per gram calcium 
in 1959 (compared with 5.9 for 1958). On 
a similar basis, the mean ratio of Sr®° to 
calcium in the diet of infants was 9.8. Since 
the maximum permissible dietary level of 
strontium-90 recommended by the Medical 
Research Council for the population at 
large is 270 micro microcuries of Sr® per 
gram calcium, it can be seen that the con- 
tent of the average diet in the United King- 
dom is less than 4 per cent of this value. 
An extension of this survey involved as- 
sessment of the diet in localized areas in 
which high rainfall and slowly growing hilly 
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pastures contributed to higher incorporation 
of Sr* in the pasturage and hence the milk 
of cattle in the Data thus gained 
might show the maximum Sr*” in the diet 
of individual members of the population. 
Highest values for milk (about 72 
microcuries per gram calcium) were in 
Cumberland. For vegetables, this area also 
gave the highest values, which were con- 
siderably higher than those found in the 
country-wide survey. 

In assessing the maximum possible level 
of Sr® in the diet of any individual, certain 
improbable assumptions were made: (a) 


area. 


micro 


that all bread consumed was whole wheat 
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(e.g. no added mineral calcium); and (b) 
that all components of the diet have the 
highest ratios of strontium-90 to calcium 
found in the survey. Since some of these 
components came from widely separated 
areas and since assumption (a) is not gen- 
erally true, the conclusions drawn were the 
most pessimistic. Nevertheless, it was 
estimated that an individual might have a 
ratio of Sr* to calcium in the diet of 80 
micro microcuries per gram. Even then the 
maximum permissible level per individual 
recommended by the Medical Research 
Council of 800 micro microcuries of Sr*° per 
gram calcium is ten times as great. 


RELATION OF ENDEMIC GOITER TO THYROID CARCINOMA 
AND THYROTOXICOSIS 


After using iodized salt for 30 years, inhabitants of the United States have had a sharp 
decline in the incidence of endemic goiter and deaths due to thyrotoricosis. During the 
same period deaths due to thyroid cancer have increased slightly. 


Owing to inadequate supplies of iodine 
in the soil and water, certain parts of the 
world for centuries have been endemic goiter 
areas for man as well as animal. The Great 
Lakes region and the Pacific-Northwestern 
states have been described as the ‘goiter 
belt” of the United States. 

In the early 1920’s iodized salt was intro- 
duced in the United States in an effort to 
combat iodine deficiency and, hopefully, 
to prevent endemic goiter. Much clinical 
evidence suggests that there is a relationship 
between the incidence of endemic goiter 
and thyrotoxicosis and carcinoma of the 
thyroid. Now that approximately 30 years 
have elapsed since this introduction of 
iodine supplementation, it to 
review its effects the incidence of 
endemic goiter, thyrotoxicosis, and thyroid 
‘arcinoma. This topic has been ably reported 
in a statistical form by W. J. Pendergrast, 
B. K. Milmore, and 8. C. Marcus (7. Chronic 
Diseases 13, 22 (1961)). 

The etiology of goiter, although incom- 
pletely understood, undoubtedly is affected 


is timely 


upon 


by supplies of iodine. Other factors, such as 
physiologic stress, foods containing goitro- 
gens and certain medicationssuch as eyanates 
and thioureas will cause goiter in men and 
animals. Increased demands for thyroidal 
function are known to occur in association 
with menstruation, pregnancy and lactation, 
and many forms of stress which might ex- 
plain the observed high incidence of thyroid 
disease in women. 

The incidence of carcinoma of the thyroid 
has been reported to be higher in goitrous 
regions than in non-goitrous regions. In 
Switzerland, supplementation of the diet 
with iodine has been claimed to have reduced 
both the incidence of endemic goiter 
carcinoma of the thyroid (H. J. Wespi and 
H. J. Eggenberger, Schweiz. med. Wehnschr. 
78, 56 (1948)). Although there does seem 


and 


to be some evidence suggesting that ade- 
nocarcinoma of the thyroid and sarcoma of 
the thyroid have decreased since iodine 
supplementation, other data suggest that 
the incidence of papillary 
increased (O. H. Beahrs, J. de. J. Pemberton 


‘arcinoma has 
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and B. M. Black, J. Clin. Endocrin. 11, 
1157 (1951)). Data provided by the National 
Cancer Institute demonstrate that papillary 
carcinoma occurs at any age, a fact which is 
compatible with the idea that while other 
types of carcinoma may be related to en- 
demic goiter, papillary carcinoma probably 
is not. 

Animal experiments indicate that iodine 
deficiency resulting in goiter also may in- 
crease the incidence of thyroidal carcinoma 
(A. C. Ivy, Science 106, 455 (1947) 

Although the between 
deficiency and goiter had been acknowledged 


relation iodine 
for many years, resistance to supplementing 
table salt with iodine was strong because 
of the clinical impression that simple goiter 
could be converted to thyrotoxicosis by 
administration of iodine. In spite of these 
iodized — salt 
in the United States in 1924. 

In 1931 an “epidemic” of exophthalmic 


objections, was introduced 


goiter and thyrotoxicosis was reported by 
the Mayo Clinic. The onset was coincident 
with iodized salt’ and 
reached a peak in 1926-27, then declined 
by 1931 (H. 5S. Plummer, Trans. 
Phys. 46, 171 (1931 
were reported by others 
Ann. Surg. 100, 924 ;O. P. Kimball, 
J. Am. Med. Assn. 130, 80 (1946); and 
D. Marine, Ann. Int. Wed. 41, 875 (1954 

Experimental studies in animals tended to 
Rabbits 


made goitrous by eating cabbage developed 


the introduction of 


Assn. Am. 
Similar experiences 
R. D. MeClure, 


192 


confirm this clinical impression. 
thyrotoxicosis after they were given large 
iodine (B. Webster and A. M. 
Chesney, Bull. Johns Hopkins Hosp. 43, 


291 (1928)). Yet even today this remains a 


doses of 


point of controversy 
The goiter belt of the United 
extends from the Great Lakes region to the 


States 


Pacific Northwest. The lowest incidence of 
goiter occurs in the Southern and Gulf 
States and in the extreme Northeast. Com- 
parison of data from selective service records 
collected during World Wars I and II dem- 
onstrates a striking reduction in the inci- 
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dence of goiter, due almost entirely to 
decreases in men coming from two regions 
corresponding roughly to the Great Lakes 
and Midwestern states and the Pacific 
and Northwestern states. 

telation of thyroid carcinoma to thyro- 
toxicosis has been suggested by the fact 
that since 1920 there has been a sharp de- 
crease in death rates from the latter condi- 
tion. the the 


prevalence of goiter and thyroid carcinoma 


However, relation between 
is less apparent. The authors employed a 
statistical design based upon the following 
hypotheses: (1) Mortality rates from thyro- 
toxicosis and thyroid carcinoma would be 
expected to be highest in geographic areas 
in which endemic goiter was most prevalent. 


(2) During the last three decades as a con- 


sequence of a reduction in the incidence of 
endemic goiter, mortality attributable to 
thyrotoxicosis or to thyroid carcinoma would 
decline. (3) This decline would be greatest 
in the geographic areas in which the inci- 
endemic goiter had decreased 
markedly. 


Analysis of data disclosed that mortality 


dence of 


most 


rates for thyrotoxicosis (adjusted for age) 
had declined to about one-fifth of previous 


values and this decline was indeed most 


marked in the regions of highest goiter pre- 


valence. Age-adjusted rates for thyroid 


carcinoma changed very little; there was, 
actual inerease in 


however, some 


the 


every 
region of United States. The authors 
reasoned that if thyroid carcinoma is re- 
lated to endemic goiter, it would be possible 
that a latent period could exist for several 
decades, but they considered it likely that 
some reduction in incidence would be ob- 
served over a period of 30 years. 

These data indicate that the incidence of 
endemic goiter, and simultaneously, thyro- 
toxicosis, has been reduced sharply since 
the salt into the 
United States. However, there has been an 
insignificant rise in the incidence of car- 


introduction of iodized 


cinoma of the thyroid during the same period. 
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TOCOPHEROL DEFICIENCY IN INFANCY AND CHILDHOOD 


Tissues from patients with cystic fibrosis of the pancreas show deposits of ceroid pig- 


ment suggestive of tocopherol deficiency. 


Clinical appreciation of the possible role 
of vitamin E in infant and childhood nutri- 
tion has lacked vigor, because definitive 
evidence of deficiency states has been lacking. 
Therapeutic trials of the vitamin in cases 
of progressive muscular dystrophy have 
been disappointing. The low levels of to- 
copherol found in the serum of infants fed 
cow’s milk are not associated with clinical 
abnormalities (S. W. Wright ef al., Pediat- 
rics 7, 386 (1951)). Low concentrations 
have also been found in the serum of children 
suffering from kwashiorkor (Nutrition Re- 
views 18, 67 (1955)) and more recently in 
‘vases of the pancreas 
(mucoviscidosis) and cases of biliary atresia 
(Ibid. 15, 135 (1957)). In the latter study, 
serum tocopherol was found to be 0 to 0.2 
mg. per 100 ml., compared to an average of 
0.7 mg. per 100 ml. for normal subjects. 
These cases also demonstrated a decreased 


cystic fibrosis of 


resistance to peroxide- induced hemolysis 
of erythrocytes, and tocopherol adminis- 
tration brought about a rise in serum to- 
copherol concentration. 

Patients with cystic fibrosis of the pan- 
creas—an hereditary disease affecting the 
mucus-secreting glands and sweat glands of 
the body— are known to have impaired ab- 
sorption of fat from the gastrointestinal 
tract. This malabsorption also includes 
vitamin A (A. B. McCoord et al., Pediatrics 
2, 652 (1948)). The disease is a chronic one 
and usually fatal. 

A number of authors have found a deposi- 
tion of ceroid pigment in the tissues of 
animals subjected to experimental vitamin 
FE deficiency (A. J. P. Martin and T. Moore, 
J. Hyg. 39, 643 (1939); K. . Mason and 
A. F. Emmel, Anatomical Record 92, 33 
(1945)). With these points in mind, I. 
Kerner and R. B. Goldbloom (Am. J. Dis. 
Child. 99, 597 (1960)) undertook a histo- 


logical study of various tissues from infants 
and children dying from cystic fibrosis of 
the pancreas. A total of 57 patients seen at 
the Montreal Children’s Hospital were 
available for study. The ages at death ranged 
from three days to 16 years; none was known 
to have received tocopherol therapy. Histo- 
logical sections from the esophagus, stomach, 
intestine, urinary bladder, trachea, lungs, 
and liver were examined for the presence of 
ceroid pigment. Methyl green and Ziehl- 
Neelsen stains were found suitable for this 
purpose; ceroid pigment stains an intense 
blue with the former and is acid-fast. 

A most interesting finding concerned the 
age distribution of patients showing ceroid 
pigment deposition. Of 48 patients under 
two years of age, only one (an eight month 
old baby) had such deposits, whereas seven 
of the nine older children had pigment in 
their Furthermore, pigment de- 
posits were more intense in the older chil- 
dren. Since intestinal malabsorption in this 
disease dates from very early infancy, con- 


tissues. 


siderable time is evidently required for 
changes suggesting vitamin E deficiency to 
appear. 

Pigment deposits were seen most con- 
sistently in the smooth muscle of the gastro- 
intestinal tract, particularly the esophagus, 
and always located in the muscularis ex- 
terna. In some instances pigment could be 
seen in the smooth muscle of the trachea 
and larger bronchi and in the bladder. None 
could be found in the smooth muscle of the 
blood vessels, however. Pigment deposition 
took the form of fine granules rather uniform 
in size and clustered in perinuclear cyto- 
plasm. 

In liver, 
globules located in macrophages or lying 


pigment appeared as_ larger 


free between connective tissue fibers in the 


portal areas. Distribution among organs was 
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| 
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quite variable from case to case and no 
consistent pattern could be identified. 

The study presented by Kerner and Gold- 
bloom confirms the one reported by W. A. 
Blane et al. (Pediatrics 22, (1958)) in 
which a much larger series of infants and 
children was studied. These authors found 


ceroid pigment in every case of cystic fibrosis 
of the pancreas in patients five years of age 
or older, in one third of the cases with portal 
cirrhosis, and in one half of the cases with 
biliary cirrhosis. Striated muscle as well 
as smooth muscle was found to be involved. 
No evidence of such deposits could be de- 
tected in 392 cases who did not have pan- 
creatic or hepatic disease. 

Kerner and Goldbloom’s report makes no 
mention of a search for other evidences of 
tocopherol deficiency, such as hyaline degen- 
eration of muscle, fragmentation of sarcolem- 
mal nuclei, and focal atrophy. They are 
‘areful to point out that deposition of ceroid 
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pigment, though strongly suggestive, does 
not constitute proof of vitamin E deficiency 
in their patients. In this connection, the 
results of their proposed study of the effects 
of vitamin E administration in patients with 
cystic fibrosis of the pancreas will be awaited 
with interest. 

Studies such as this and the earlier one of 
Blane et al. 
more complete investigation of the vitamin 


should hopetully stimulate a 


IE. status of patients with various malab- 
Another factor to 
consider is that patients with cystic fibrosis 


sorptive syndromes. 
of the pancreas are usually given generous 
amounts of fish liver oil concentrates in an 
attempt to insure an adequate intake of 
vitamins A and D. It is of interest, therefore, 
to recall that workers (Nutrition 
Reviews 11, 241 (1953)) were able to induce 


earlier 


tocopherol deficiency in calves by feeding 
them a diet of skimmed milk and cod-liver 
oil. 


SELENIUM, TRANSAMINASE AND WHITE MILSCLE DISEASE 
IN LAMBS 


Measurement of hlood serum glutamu oxralacetic transaminase checks the liveness 


of selenium in the prophylaris and therapy of white muscle disease in lambs. Studies on 
pastu re suggest a complex nutritional probl m 


The problem of muscle dystrophy or white 
muscle disease in lambs continues for the 
sheep breeder. Special attention has been 
given to the role of selenium following the 
report of O. H. Muth, J. FE. Oldfield, J. R. 
Schubert, and L. F. Remmert (Am. J. Vet. 
Res. 20, 231 (1959)) that selenium had a 
specific prophylactic effect in this disease. 
Some confusion, however, remains as to the 
both 
selenium and alpha tocopherol in the treat- 


relative effectiveness and reaction of 


ment of white muscle disease. 
Study of 


pecially at 


the dystrophic condition, es- 
the subclinical 
the 
relationship between serum glutamic-oxal- 


level, was ae- 


celerated by observation of a close 


acetic transaminase levels and the severity 


of the disease. Presumably, the normal 


transaminase levels, below 200  Sigma- 
Frankel units (C. Blincoe and W. B. Dye, 
J. Animal Sci. 17, 224 (1958)), are increased 
as the destruction of muscle fibers releases 
this enzyme. 

In Ohio outbreak of white muscle 
disease in a flock of sheep provided A. 
Lagacé (J. Am. Vet. Med. Assn. 138, 188 
(1961)) with an opportunity to study the 


an 


effectiveness of sodium selenate as treatment. 
Two groups of ewes on the same diet were 
turned out to pasture with their lambs at 
different times. The first group developed 
white muscle disease; whereupon Lagacé 


not only treated these animals but also 
was able to use the second group as a control 
for experimental injections. By 


following the transaminase level he had a 


selenate 


‘ 
a 
‘ 
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more objective check upon the effectiveness 
of the treatment. 

In the first group, consisting of 120 lambs, 
15 were severely affected with white muscle 
disease and were injected with 1 mg. of 
sodium selenate. In addition ten lambs re- 
ceived 700 units of alpha tocopherol. Five 
of these 15 died and the relation of the 
treatment to recovery was not clear. 

The second group, not yet on pasture, 
was divided, with 23 lambs as a control 
group and 31 asa treated group. Blood serum 
glutamic-oxalacetic transaminase was deter- 
mined initially and subsequently at four 
weekly intervals. The percentage of lambs 
showing in excess of 1,000 Sigma-Frankel 
units was used as a measure of the severity 
of the muscle dystrophy. 

The lambs in the control group showed a 
rise to an average transaminase value of 870 
units with 39 per cent showing in excess of 
1,000 units one week after going on pasture. 
Five of these animals showed clinical evi- 
dence of the disease. The lambs given sodium 
selenate received 1 mg. injected subcu- 
taneously at the start of the experiment and 
1 mg. ten days later. Following the first 
injection, the average transaminase value 
dropped from 720 to 366 units, a percentage 
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decline from 25.8 per cent of lambs with 
over 1,000 units to 6.5 per cent. The values 
continued to drop in this group until the 
lambs had been on pasture 19 days; the 
treated group then had a mean value of 84 
units. None of these lambs showed clinical 
signs of the white muscle disease and two 
animals showing stiffness prior to treatment 
recovered rapidly. 

Interestingly enough, after the first rapid 
rise in the control group, the transaminase 
values fell as the lambs continued on pasture 
with 19-day values down to a mean of 155 
units. Whether this was due to the presence 
of selenium in the pasture, to pasture alpha 
tocopherol or to other unrecognized nutrients 
‘an only be surmised. 

This investigation adds somewhat more 
objective evidence that selenium is both a 
prophylactic and therapeutic agent for white 
muscle disease in lambs. The introduction 
of such a complex dietary item as pasture 
prevents the assessment of the role of other 
factors in the disorder. Possibly, future 
experiments in which the animals are re- 
tained on the deficient diet and specially 
exercised to precipitate the muscle dystro- 
phy will permit a clearer evaluation of the 
function of the selenium. 


MAJOR FACTORS INFLUENCING FORAGE VALUE IN DAIRY CATTLE 


The growth stage at which forage is cut markedly influences its consumption by cattle. 
The preservation of forage as silage increases its nutritive value in terms of milk pro- 


duction. 


Whenever nutritionists discuss the in- 
creasing population problem and the neces- 
sity of reducing the animal competition for 
human foods, it is pointed out that the 
ruminant animal is in a unique position as 
it not only consumes forages not readily 
utilized by the human population but also 
converts the forages to human food. Con- 
sequently, it is particularly pertinent to 
animal and dairy husbandmen to learn the 
most effective ways of using forage for maxi- 


mum production of human foods. The effi- 
ciency with which forage is converted into 
milk is of particular interest. 

J. B. Stone et al. (J. Dairy Sci. 43, 1275 
(1960)) have reviewed the investigations on 
the utilization of forages by dairy cattle as 


influenced by the effective date of cutting 


and method of 


vestigators report that as forage matures, 


preservation. These in- 


the palatability, or at least the consumption 


if 
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by cattle, is decreased. Over the years, 


cattle consumed about 39 per cent more hay 


that was cut between June 3 and 4 as com- 
pared to hay cut on July 9. 

Furthermore, the relative digestibilities 
of the early- and late-cut hay were 67.2 
and 51.5 per cent, respectively. This meant 
that the digestible dry matter intake ob- 
tained from daily hay consumption was 82 
per cent higher for the early-cut hay. 

An was that 
there was a great variation among different 


outstanding observation 


animals in the amount of forage consumed. 
This has led investigators to initiate the 
selective breeding of cattle that will have a 
greater desire for forage and, consequently, 
greater ability to consume larger quantities. 
Interestingly enough, although there was 
the considerable difference between early- 
cut and late-cut hay in terms of consumption, 
efficiency of milk production was not greatly 
changed, since, as the consumption of hay 
dropped, production also dropped and the 
efficiency remained nearly constant. 
Probably the outstanding observation was 
that the forage cut for hay, compared with 
a portion of the same forage made into 
silage, gave very different results in terms 
of milk production. With the same dry 
matter intake from hay or from grass silage, 
the production of fat-corrected milk was 
the silage. In 
terms of 100 pounds of 4 per cent fat-cor- 


considerably higher with 
rected milk, this amount of milk could be 
produced with 5 pounds less total digestible 
nutrients when silage was used as the forage 
than when hay was used. 
that 


the same forage may be more efficient than 


The observation silage made from 
hay in terms of milk production has been 
R. 
Davison, and D. V. Kopland, USDA Tech. 
Bull. 649 (1938); R. E. Hodgson et al., 
Washington Agric. Exp. Sta. Bull. 366, 
(1938); J.W.G. Nicholson and R.C. Parent, 
Canad. J. of Animal Sei. 37; 64 (1957)), but 


observed by others (R. R. Graves, J. 
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explanations of why silage is more effective 
have been somewhat less than conclusive. 

It is possible that in the ensiling process 
lactic acid and other fatty acids are pro- 
duced by fermentation, which, upon con- 
sumption, may be absorbed directly from 
the rumen with little or no energy expended 
for digestion. This, of course, would present 
a saving to the animal in terms of the diges- 
tive process. 

C. J. Carroll and R. E. Hungate (Applied 
Microbiol. 2, 205 (1954)) and €. F. Huffman 
(Nutritional and Economic Aspects of Feed 
Utilization by Dairy Cows, Lowa State College 
Press, Ames, Lowa, (1959)) have suggested 
that the proportions of volatile fatty acids 
produced in the rumen vary according to 
the diet and that this may explain why, with 
a silage diet, the cattle are more efficient in 
conversion of the dry matter to milk. This 
also has been suggested by J. M. Elliot and 
J. K. Loosli (J. Dairy Set. 42, 843 (1959)) 
and assumes that the better the proportion 
of volatile fatty acids transferred to the 
milk, the more efficient will be the diversion 
of feed to milk. 

There is a further possibility that if with 
silage a higher proportion of propionic acid 
were produced, as compared with acetic 
acid, the heat increment would be less and, 
consequently, more efficient digestion would 
occur, 

Stone et al. have pointed up the impor- 
tance of forage preservation in their evalua- 
tion of experiments conducted over the 
past ten years. There is much to be learned 
about the mechanisms whereby the cow is 
able more efficiently to convert nutrients 
in the form of silage rather than hay into 
milk. With more exact knowledge about the 
fatty acids and their formation within the 
rumen, intermediates might be introduced 
into the diet of the dairy cow. Thus it 
might be possible to take industrial by- 
products and introduce them into the chain 
of digestion and increase efficiency in the 
production of milk. 
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EVALUATION OF VITAMIN A STATUS OF ANIMALS 


There does not appear to be a direct predictive relationship between plasma vitamin A 


and hepatic vitamin A unless animals have 


been depleted to below normal values. Prior 


history of carotene intake and variability of the carotene level in alfalfa are factors in 


the over-all problem of vitamin A nutrition. 


The importance of vitamin A and its 
lability have led to repeated efforts to es- 
tablish some criterion to evaluate the vita- 
min A status of an animal and thus deter- 
mine the effectiveness of different sources 
present in feed. W. Braun (/. Nutrition 
29, 73 (1945)) showed that there might be 
a direct relationship between liver and blood 
vitamin A levels in cattle only if the vitamin 
A in the liver was below that considered 
normal. This lack of relationship was also 
emphasized by J. A. Hoefer and W. D. 
Gallup (J. Animal Sci. 6, 325 (1947)) who 
reported that there was essentially no direct 
relationship between plasma and _ liver 
vitamin A values in feeder lambs, if the 
plasma values were above 20 yg. per 100 ml. 
Their work indicated that the normal range 
was between 20 and 45 yg. per 100 ml. 

H. J. Almquist (Arch. Biochem. Biophys. 
39, 243 (1952)), seeking to establish a pos- 
sible direct relationship between observed 
plasma values and liver storage, suggested 
that there is linear relationship between 
plasma vitamin A level and the logarithm of 
the liver vitamin A content. Repeatedly, 
other investigators have attempted to show 
some relationship between liver carotenoids 
and plasma vitamin A levels. 

R. H. Diven et al. (J. Dairy Sci. 43, 
1632 (1960)) have reported a study with 
purebred Hereford calves in 1957-58 in 
Arizona where vitamin A deficiency prob- 
lems are frequently observed. They ob- 
served four variables, including hepatic 
vitamin A and carotenoid expressed in 
micrograms per gram, and plasma vitamin 
A and carotenoid expressed in micrograms 
per hundred milliliters; these were cor- 
related in all possible combinations using 
arithmetic, semi-log, and log functions. 
These authors were unable to establish any 


significant relationship between plasma and 
hepatic vitamin A or between hepatic 
carotenoid and plasma vitamin A. They did 
find that positive relationships existed be- 
tween plasma carotenoid and hepatic caro- 
tenoid, between 
plasma vitamin 


and 
A, and between hepatic 
vitamin A and plasma carotenoid. However, 
the correlation were small 
that they had little predictive value. For 
the most part the exponential functions 
used showed no greater linearity between 
hepatic and plasma vitamin A than when 
arithmetic values were used. This general 
lack of agreement suggests that prediction 
equations are feasible only when animals 


plasma carotenoid 


coefficients so 


are on a controlled dietary regimen or when 
their body stores of carotene and vitamin A 
are at critical levels. 

There some suggestion that 
animals maintained on deficient vitamin A 
or carotene rations for extended periods of 


has heen 


time may use subsequent carotene supple- 


ments somewhat less efficiently than ani- 
mals given adequate vitamin A or carotene 
or both, continuously. J. H. Byers, P. H. 
Weswig, J. F. Bone, and I. R. Jones (/. 
Dairy Sci. 38, 657 (1955)) working with 
Jerseys and Holsteins, found on examina- 
tion of liver biopsy samples that those 
animals receiving sub-optimal amounts of 
carotene showed a lack of response to sub- 
sequent higher levels of carotene; they in- 
terpreted this to mean that the animals had 
a decreased ability to utilize either carotene 
or pre-formed vitamin A. 

A. P. Grifo, Jr. et al. (J. Dairy Sci. 43, 
1809 (1960)) have reviewed this problem of 
apparent loss of efficiency in the utilization 
of carotene and have tried to determine 
the length of time necessary for this phe- 
nomenon to become apparent. 
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They placed Holstein calves on a vitamin 
A deficient ration until plasma vitamin A 
concentrations were approximately 8 yg. 
per 100 ml. When the calves reached this 
level, supplements of carotene were added 
to the depletion ration on the basis of live 
weight. The authors used levels of 12 and 
48 wg per pound for periods of four or 16 
weeks, and then the groups were further 
subdivided and levels of 60 or 240 yg. of 
carotene per pound of live weight were 
given fora periodof either 24 or 12 weeks. The 
treatments were matched so that all of the 
animals were on experiment for a total of 
28 weeks. 

The data presented by Grifo ef al. suggest 
that the feeding of 12 yg. of carotene for a 
period of four weeks duration had little 
effect on the subsequent utilization of caro- 
tene. In contrast, the feeding of the same 
initial carotene intake (12 yg.) for 16 weeks 
duration resulted in a decreased utilization. 
These results confirm previous observations 
that the prior deprivation of carotene may 
influence its subsequent utilization. How- 
ever, since an evaluation of plasma and liver 
vitamin A to 
previous plasma and liver vitamin A concen- 


concentrations is subject 


tration, the current carotene intake, and 


the dura- 
tion of a deficient carotene intake probably 


other environmental influences, 


should be considered as a variable in an 


evaluation of vitamin A status of calves 
subsequently fed carotene. 

Since carotene is supplied to ruminant 
animals in the form of forage and to prac- 
tically all domestic animal species in the 
form of alfalfa, the results of L. W. Charkey, 
W. E. Pyke, A. Kano, and R. E. Carlson 
(J. Agr. Food Chem. 9, 70 (1961)) are of 
interest. These authors have improved the 
analytical methods for total carotenes and 
total tocopherols in dehydrated alfalfa and 
surveyed the carotene and tocopherol con- 
tents of dehydrated and sun-cured alfalfa 
meals. Samples, representative of first and 
third cutting, were secured from six different 
areas of the United States and were com- 
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mercially dehydrated and sun cured. Sam- 
ples were also purchased on the open market 
and subjected to the same type of analysis. 

Plans for securing these samples were 
disrupted by a truckers’ strike which intro- 
duced a variable with respect to the time 
between the 
the 
strike caused larger variations in the vitamin 


sampling and delivery 


laboratory. It 


at 
may be possible that 


content of the samples as analyzed than 
might have occurred under normal market- 
ing programs. The samples that lay on 
transportation docks during summer heat 
lost but the 
copherol contents were relatively spared. 


carotene quite rapidly, to- 

The sun-cured alfalfa hay had mean caro- 
tene values ranging from 2.3 to 4.8 mg. per 
100 g. of hay. For these same samples the 
tocopherol values ranged from 9.7 to 13.6 
mg. per 100 g. With the dehydrated alfalfa 
meal (from the same areas as the sun-cured 
alfalfa) carotene ranged from 10.1 to 25.1 
mg. per 100 g. for first cutting, and from 
12.0 to 24.9 mg. per 100 g. for the third 
cutting. In these same samples the tocoph- 
19.1 to 23.7 and from 
17.6 to 28.0 mg. per 100 g. Interestingly 
enough, the values for dehydrated alfalfa 
meal the at 
points the 
country ranged from 13.5 to 30.6 mg. per 
A to 25.3 


erol ranged from 


purchased in open market 


widely scattered throughout 
100 g. for carotene and from 13 
mg. per 100 g. for tocopherol. 

It is apparent from these results that the 
of 
and in sun-cured alfalfa show great vari- 
ability in different samples. It is probable 


values carotene in dehydrated alfalfa 


that much of this variability is due to 
deteriorative changes occurring after the 


production of the meal. This is especially 


true for dehydrated meal. There seems to be 
a relationship between the tocopherol and 
the carotene, and one might suggest a pre- 
dictive equation between these two vitamins. 
However, this would have to be used with 
caution since sun-cured alfalfa appears to 
be a much better source of tocopherol than 
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its carotene content would indicate. Fur- 
thermore, the marked changes which may 
under conditions of unfavorable 
storage emphasize the necessity for careful 


occur 


control of storage conditions if the vitamin 
content of alfalfa is to be preserved. 

It is singularly pertinent that with the 
renewed interest in vitamin A in nutrition, 
especially in the nutrition of 
animals, some of the limitations on the 
evaluation of vitamin A status should be 
emphasized. The report of Diven et al. 


domestic 
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re-emphasizes the pitfall for the investigator 
who assumes that plasma vitamin A is a 
reflection total body status. The in- 
teresting work of Grifo ef al. again points 


of 


up the importance of prior history when 
evaluating an experimental feeding pro- 
gram. This would appear to be of unusual 
importance in the field of vitamin A 
vestigations. Charkey et al. have greatly 
expanded our knowledge on the variability 
in the vitamin A and tocopherol contents of 
a natural source such as alfalfa. 


HORMONAL EFFECTS OF TRYPTOPHAN METABOLISM 


Tryptophan analogues, especially serotonin, inhibit enzymatic conversion of thyroxine 
to triiodothyronine. Serotonin also blocks tryptophan pyrrolase activity, thereby prevent 


ing formation of kynurenine. 


Only recently have some of the relation- 
ships between potent 
stances come to be appreciated. A defect 


biochemical sub- 
in tryptophan metabolism has been reported 
in patients with phenylketonuria (.Vutrition 
Reviews 17, 80 (1959)). Other aspects of 
serotonin metabolism have been reviewed 
recently (Ibid. 17, 284 (1959); 18, 47 (1960)). 
Serotonin became a subject of interest fol- 
lowing its the causative 
substance in the carcinoid syndrome. Its 


recognition as 


position in the metabolic pathway of tryp- 
tophan was soon established and a test was 
devised the of 
hydroxyindoleacetic acid in the urine of 
such patients. Prior to this time, it had 
demonstrated that acid 
appeared in the urine of pyridoxine de- 


to determine presence 5- 


been xanthurenic 
ficient patients or animals given tryptophan. 
More recently, pyridoxine deficiency has 
been associated with increased quantities of 
oxalie acid in the urine followed by nephro- 
lithiasis (Jbid. 18, 284 (1960)). 

Two to 
the tissue metabolism of thyroid hormones 
one hand 
reactions involving tryptophan metabolism 
on the other. 

V. A. Galton 


docrinology 68, 


recent reports relate serotonin 


on and to certain enzymatic 


H. 
(1961)) 


and 
435 


Ingbar 


studied the 


influence of a number of tryptophan deriva- 
tives upon the rate of degradation of thyroid 
hormones. Both thyroxine and triiodothyro- 
nine are metabolized by tissues and degraded 
to inactive substances, eventually yielding 
organic iodide. Both of 
and their acetic acid analogues are meta- 
bolically active, but there often is a con- 


these hormones 


siderable delay. Several possibilities have 
been considered to explain the differences in 
the rate of metabolic activity. In any event, 
it is generally conceded that thyroxine is 
degraded triiodothyronine which is 
more rapidly active. The status of the acetic 


into 


acid analogues of these two compounds still 
is debated. 

When rat kidney slices are incubated for 
72 hours at 5°C and then warmed at brief 
intervals to 37°C the oxygen consumption at 
first is rapid but diminishes progressively 
with time. The addition of thyroxine or 
other thyroid compounds can prolong the 
duration of oxygen metabolism. Recent 
evidence has shown .that tryptophan will 
prevent this prolonging effect of thyroxine 
(R. H. Lindsay and 8. B. Barker, Endo- 
crinology 65, 679 (1959)). 

Galton and Ingbar attempted to deter- 
mine the nature of this inhibitory effect of 


tryptophan on thyroid function in vitro. 
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Their experiments showed that the metab- 
olism of thyroxine and several of its ana- 
logues is markedly influenced by the pres- 
ence of several metabolites of tryptophan. 
Briefly, their technique employed homog- 
enized tissues from mice, rats or tadpoles. 
Control samples were inactivated by boiling. 
The metabolites of tryptophan which were 
found to inhibit degradation of thyroxine to 
triiodothyronine 5- 


included serotonin, 


hydroxytryptophan, 5-hydroxyindoleacetic 
acid, 5-hydroxyindole, tryptamine, 3-hy- 
droxyanthranilie acid, and xanthurenic acid. 
Several other analogues and derivatives of 
tryptophan did not inhibit degradation of 
thyroxine. Conversion of thyroxine to in- 
organic iodide was halted almost completely 
by the addition of serotonin. Two dimen- 
sional chromatography confirmed the inhib- 
itory effect of serotonin on the rate of con- 
version from thyroxine to triiodothyronine. 
It also revealed an enhanced formation of 
the acetic acid analogues of both thyroxine 
and triiodothyronine. The ability of homo- 
genates to metabolize triiodothyronine and 
the two acetic acid analogues also was in- 
hibited by serotonin. 

It is apparent from these studies that an 
intact pyrrole ring in the indole nucleus is 
not essential for the inhibitory effect. How- 
ever, all active substances except tryptamine 
possess an OH group at either carbon-3 
carbon-5 (it 
that tryptamine acquired an OH during 


or was considered possible 
incubation). The possible metabolic path- 
ways for degradation of thyroxine were 
discussed. 

This study makes one strongly consider a 


possible relationship between this phenome- 
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non and the clinical syndromes charac- 
terized by phenylpyruvic oligophrenia on 
one hand and so-called “metabolic insuffi- 
ciency” on the other. In the latter condition 
there is a manifest inability of the tissues 
to convert thyroxine to triiodothyronine. 
In an entirely different study, tryptophan 
metabolism was related to other enzymatie 
reactions. It has been known for some time 
that pyrrolase (peroxidase ) 
converts tryptophan to kynurenine (EF. 
Frieden, G. W. Westmark, and J. M. Schor, 
Arch. Biochem. Biophys. 92, 176 (1961)). 
This enzymatic activity can be induced 
in rats (W. FE. Knox, A. H. Mehler, J. Biol. 
Chem. 187, 419, 431 (1950)). 


pounds which induce stress (adrenal hor- 


tryptophan 


Certain com- 


mones) can also induce formation of tryp- 
tophan pyrrolase (J. F. Thomson and EF. 
T. Mikuta, Endocrinology 66, 232 (1954); 
Knox and V. H. Auerbach, J. Biol. Chem. 
214, 307 (1955)). 

The authors studied the in vitro effects 
of serotonin, tryptophan analogues, indole 


derivatives, and some phenols on tryptophan 


pyrrolase activity. Their results indicate 
that both serotonin and epinephrine can 
inhibit the activity of tryptophan pyrrolase 
in vitro. It is difficult to relate these ob- 
servations to in vive findings either in ani- 
mals or in humans, but some relationship 
may exist. 

These studies, when viewed against the 
background of the already extensive know}- 
edge of tryptophan 


convincing evidence that 


metabolism, provide 
this amino acid 
must have an amazingly widespread applica- 
tion the 
processes of the body. 


to biochemical and  metabolie 


MILK AND EGG SUPPLEMENTATION OF RICE 


Amino acid analyses of whole milk powder, nonfat dried milk sclids, lactalbumin. 


and defatted whole egg indicate that these products are good protein sources to supplement 


and remedy the amino acid deficiencies of rice. 


As rice is the principal component of 
human diets in many areas of the world a 
number of studies are seeking ways of sup- 
plementing rice with protein and vitamins. 


In a recent study M. C. Kik (J. Agr. Food 
Chem. 8, 380 (1960)) conducted experiments 
with rats to evaluate the supplemental value 
of small amounts of milk solids, lactalbumin, 
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and defatted whole egg when added to a 
rice diet. The diet contained vitamin mix- 
tures and fat to prevent any of the known 
deficiencies other than that of amino acids. 

The main limiting amino acid in rice pro- 
teins is lysine. An analysis of the proteins of 
milk solids, whole egg, and lactalbumin pre- 
sented by Kik shows that, in addition to 
being very much higher in protein content, 
these three supplements are also much 
higher than rice in tryptophan, 
threonine, cystine and methionine. 
milk powder, for example, contains 1.8 per 
cent lysine as compared to 0.22 per cent in 
white milled rice. In the protein portion of 
whole milk powder lysine is present at 7.2 
per cent as compared to 3.66 per cent in the 
white milled rice. Values given for skimmed 
milk powder, fat free whole egg and lactal- 
bumin are 2.58, 4.62 and 6.60, respectively, 
in the dry matter portions. Values for 
tryptophan, threonine, cystine and methi- 
onine are given along with values for other 
essential amino acids and they all point up 
the particular supplemental value of milk 
powder and whole egg. 

Kik conducted his work with rats 28 to 
32 days old, weighing about 50 g. each; the 
animals were divided into two groups each 
having equal numbers of both sexes. The 
experimental period was 70 days during 
which the animals were observed for feed 
consumption and gains per gram of the pro- 
tein intake. The results indicate that the 
proteins of whole brown rice can be improved 
by supplementing with whole milk solids as 
with milled white rice, a finding demon- 
strated earlier by Kik (Arkansas Agric. 
Exp. Station Bull. 508 (1951)). In terms of 
weight gain, the animals receiving the com- 
bination of whole rice and whole milk showed 


lysine, 


Whole 


greater weight increases than were obtained 
with rats on whole rice or on whole milk 
separately, demonstrating a true supple- 
the 
proteins. This occurred both at the ration 


mentary relationship between two 


protein level of 6.38 per cent or at the ration 
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protein level of 9.0 per cent, at which latter 
protein level whole milk solids and whole 
rice plus whole milk, and polished rice plus 
whole milk, were compared. The results 
were further bolstered by studies in which 
rice was replaced by whole milk, thus causing 
an increase in the protein level of the ration. 
Increasing the percentage protein by re- 
placing whole rice with 1 per cent whole 
milk significantly increased the rate of gain 
and the protein efficiency. 

In addition to studies with whole milk, 
Kik has carried out experiments with nonfat 
milk solids and found that they have a 
supplementary effect on milled white rice 
and whole brown rice that is very similar to 
that obtained with whole milk. 

In the work with defatted whole egg 
powder, Kik has shown that in whole rice 
rations fed to rats a constant level of 
6.38 per cent protein, the addition of small 
amounts (1, 3, and 5 per cent) of whole egg 
supplemented the protein of the rice, result- 
ing in large increases in growth and protein 
efficiency ratio. In the whole rice-whole egg 
ration, a higher value in gain and protein 
efficiency ratio was obtained than was found 


at 


in either the whole rice ration alone, or in 
the whole egg ration alone, indicating a real 
supplementation. It is of interest to note 
that animals fed extracted whole egg at a 
9 per cent protein level of intake showed 
an average gain that was considerably less 
than that found with whole milk, nonfat dry 


- milk solids, and lactalbumin. Certainly the 


results of these experiments indicate that 
the proteins of white milled polished rice 
and whole brown rice can be improved by 
supplementation with the proteins of whole 
milk solids, nonfat dry milk solids, lactal- 
bumin, and extracted whole egg. 

The importance of rice as a dietary cereal 
in the world emphasizes the need for in- 
formation on the supplementary value of 
other foodstuffs. The information presented 
by Kik gives a solid foundation for the 


med 
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recommendation that milk and eggs be used 
as supplements for diets composed largely 
of rice. The amino acid analysis presented by 
Kik also supports the assumption that these 
protein sources balance the protein amino 
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acid of rice, whether polished or whole. Kik 
does point out that the serious limitation in 
connection with use of these products is 
that they must be readily available at a 


reasonable cost. 


INTRINSIC FACTOR AND ABSORPTION OF VITAMIN B, 


The rat shows no increased absorption of vitamin By when given intrinsic factor 


preparations from other species. An everted sac prepared from a guinea pig ileal segment 


responded to intrinsic factor preparations from a variety of species. The rabbit and 


hamster were between the two in response specificity 


A number of investigators have shown 
that the rat and the chick are selective in 
their response to the influence of intrinsic 
factor on the absorption of vitamin By. 
For the rat, intrinsic factor preparations 
from hog mucosa and concentrations of 
human gastric juice had only minor influence 
on the absorption of the vitamin (Nutrition 
Reviews 16, 307 (1958)). These studies sug- 
gested that the intrinsic factor prepared from 
one species had relatively little influence in 
enhancing the absorption of vitamin By by 
animals of another species. 
variation in the 
species specificity for the intrinsic factor by 


There is considerable 
different animals. This was shown by T. H. 
Wilson and E. W. Strauss (Am. J. Physiol. 
197, 926 (1959)). All of their work used the 
everted intestinal sac technique. For each 
animal species they removed a segment of 
the intestine which was most active in ab- 
sorbing vitamin By. For the rat and rabbit 
this was the middle third of the intestine; 
for the hamster and guinea pig it was the 
distal half of the intestine. The everted sac 
was filled with a bicarbonate saline solution 
containing 200 mg. per 100 ml. of glucose. 
The filled sae tied at both ends was placed 
in an Erlenmeyer flask with 4 ml. of a bi- 
carbonate-saline solution containing | ml. of 
neutralized intrinsic 
factor preparation, | ml. of a vitamin By 
(labeled with Co®), and 2 ml. of a solution 


gastric juice or an 


containing enough bicarbonate, saline, and 


glucose to bring the concentration of these 
three substances in the outer solution up to 
that inside the sac. 

The sac prepared from the rat intestine 
took up very little vitamin By. in the absence 
of gastric juice. The addition of rat gastric 
juice to the incubation medium increased 
the uptake of vitamin By (as measured by 
radioactivity) by an average of twelvefold 
over that of the control (no gastric juice). 
The addition of a variety of intrinsic factor 
preparations from hog mucosa did not in- 
the intestinal segment uptake of 
vitamin By over that of the control which 


crease 


contained no intrinsic factor preparation. 


Neutralized gastric juice from the 


hamster, rabbit, human, and the guinea pig 


also produced no increase in the absorption 
of vitamin By by the rat intestinal segment. 
The ileum of the hamster showed the most 
consistent and dramatic stimulatory effect 
when intrinsic factor preparations were 
added to it. When neutralized gastric juice 
from the hamster and the rat were added to 
the solution, there was a 26-fold increase in 
uptake. The rabbit gastric 


juice produced an approximately twelvefold 


Vitamin By 


increase. Intrinsic factor preparations from 
the hog and gastric juice from the guinea 
pig produced a three- and a twofold increase, 
respectively. Human gastric juice produced 
no greater uptake than that of the control. 

With the rabbit intestinal segments, gas- 
trie juice from the rabbit produced approxi- 
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mately a fivefold increase in vitamin By 
uptake; rat, hog, and human gastric juice 
produced progressively lower uptakes, while 
hamster and guinea pig gastric juice 
no effect. The gastric juice from ali six 
species was effective in increasing the ab- 
sorption of vitamin By by the guinea pig 
ileal segment. The response of the gastric 
juice from the human, rabbit, hog, and rat 
was approximately equal and only slightly 
less than that produced by guinea pig 
gastric juice. 


had 
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These results indicate that the species 
specificity for the intrinsic factor varies from 
animal to animal with the rat showing the 
highest degree of selectivity. These studies 
further suggest that the ileal segment of the 
guinea pig might offer a means of evaluating 
the intrinsic factor activity of preparations 
intended for human use. If this should prove 
feasible, it should go far in facilitating the 
studies which in the past have had to depend 
upon assays carried out with pernicious 
anemia patients. 


MAGNESIUM REQUIREMENT OF RATS 


The magnesium requirement of rats varies with the dietary calcium level. Environ- 
mental temperature does not significantly alter the magnesium requirement for 


weight gain. 


For some time it has been suggested that 
faulty calcium metabolism is one of the 
principal symptoms of a magnesium de- 
ficiency. Indeed, in animals fed a mag- 
nesium-deficient diet, a calcification of the 
soft tissues has been a common observation 
(I. MacIntyre and D. Davidsson, Biochem. 
J. 70, 456 (1958)). On the other hand, the 
hypomagnesemia occurring in ruminants 
under field conditions frequently shows no 
apparent disturbance of calcium metabolism. 
D. M. McAleese and R. M. Forbes (Nature 
184, 2025 (1959)) found that an experi- 


mentally produced magnesium deficiency 


in lambs was associated with a concomitant 
hypocalcemia. However, this did not reflect 
a deficiency of calcium since bone calcium 
values were normal and supplementary cal- 
cium and vitamin the 
hypocalcemia. 


D did not correct 


In an extension of their earlier work on 
magnesium deficiency and magnesium 
utilization McAleese and Forbes (J. Nutri- 
tion 73, 94 (1961)) report experiments with 
weanling male albino rats subjected to vari- 
ations in temperature (10°C and 23°C) and 
to varying levels of dietary calcium (from 
0.2 to 0.8) and dietary magnesium (from 
20 to 510 p.p.m. at each calcium level). 


They were careful to maintain the phos- 
phorus content of all the diets at 0.4 per 
cent. Within three to five days after being 
placed on these diets, the rats deprived of 
magnesium showed a reddening of the ears 
followed by edema of the ears and later of 
the nose and paws. The deficient animals 
were very excitable, but few developed fatal 
convulsions. The early symptoms of a mag- 
nesium deficiency were more difficult to 
identify in animals kept at the 10° tempera- 
ture since so many of the symptoms are 
similar to 
to cold. 
An examination of the weight gains made 
by these rats suggests that the calcium level 


those produced by exposure 


did not affect maximum weight gain and 
that slightly greater gains were obtained 
at the 23° than at the 10° temperature. The 
data suggest that there was no temperature 
effect on the magnesium requirement as 
measured by weight gain, which conflicts 
somewhat with results reported by D. M. 
Hegsted, J. J. Vitale, and H. MeGrath 
(J. Nutrition 68, 175 (1956)). There was a 
effect of dietary 
calcium upon magnesium requirement which 
increased from 100 p.p.m. at 0.2 per cent to 
130 p.p.m. 
in the diet. 


linear concentration of 


at 0.8 per cent dietary calcium 
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Striking results reported by these in- 
vestigators were the changes in bone mag- 
nesium. The femurs of the rats fed the basal 
level of magnesium lost nearly 80 per cent 
of the magnesium originally present in the 
bones. Since bone growth continued during 
this period, the authors suggest that the 
magnesium of the bone must be in loose 
combination and readily removed and _ re- 
placed by calcium. They noted that subse- 
quent dietary addition of Mg® failed to show 
a rapid deposition in the bone as opposed 
to a very rapid uptake by soft tissue. This 
would seem to support the hypothesis that 
the magnesium was not a part of the funda- 
mental bone lattice. 

In these experiments maximum weight 
gain was obtained with approximately 115 
p.p.m. of magnesium in the diet, whereas 
the maintenance of normal blood magnesium 
levels required an average of 365 p.p.m. of 
magnesium in the diet. With increasing time, 
ol 
appeared to be required for maximum weight 


increasing concentrations magnesium 
gain, and there is the possibility that with a 
the for 
maximum blood magnesium and maximum 


longer experiment requirements 
weight gain might approach the same value. 

That the rat can satisfy its bone mag- 
nesium requirement for maximum bone de- 
than at 23 
may be explained by the fact that at 


velopment more easily at LO 
the 
lower temperature feed consumption was ap- 
proximately 35 per cent greater than at the 
higher The suggest 


temperature. authors 
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that there are probably a limited number of 
exchange sites available for binding mag- 
nesium in the bone since rats receiving 2,000 
p.p.m. of magnesium for three weeks de- 
posited no more magnesium in the bone than 
that deposited by rats on a diet of 300 to 400 
p.p.m. Unfortunately, absorption figures 
were not available to ascertain whether a 
higher of magnesium actually 
reached the bones of the rats on the higher 
dietary magnesium level. 
This McAleese 
emphasizes again the close interrelationship 
of two dietary minerals 


amount 


work by and Forbes 
magnesium and 
points out that 
many environmental factors may influence 
the utilization mineral and 
therefore affect the apparent species require- 
ment. 


calcium. Furthermore, it 


of a element 


It is particularly interesting to note that 
the amount of magnesium required for nor- 
mal bone formation and weight gain was 
somewhat less than that required for a nor- 
mal or maximum blood level of magnesium. 
The authors suggest that the short duration 
of this experiment may have biased the inter- 
pretation since with longer duration these 
values may 
identical. 


have become more nearly 

This type of experiment pointing out the 
multiple factors involved in the evaluation of 
a nutritional requirement is especially useful 
since it offers potential explanations for the 
various aberrations observed in practical 
situations. 


INTERRELATION OF AORTIC AND CORONARY ARTERIAL HYPER- 
TENSION WITH DIETARY-INDUCED HYPERCHOLESTEREMIA 
ON ATHEROSCLEROSIS IN DOGS 


Surgically produced thoracic aortic coarctation did not increase 


atherosclerosis in 


coronary arteries of dogs with dietary hypercholesteremia, but may have increased athero- 


sclerosis in aortas prorin al to narrowinas. 


The dog, until recently, was regarded as a 
more difficult species in which to produce 
cholesterol-induced atheromatous lesions. As 
the dog is ideal for experimental surgery, a 
large number of techniques have been highly 


developed. But there are few studies in which 
surgical manipulation of the cardiovascular 


system has been combined with a dietary 


approach in the study of experimental vascu- 
lar disease. A. Steiner et al. (Am. Heart J. 38, 
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34 (1949)) were the first to demonstrate that 
atherosclerotic lesions could be produced in 
dogs by feeding cholesterol combined with 
thiouracil. 

Feeding cholesterol alone in the diets of 
dogs produces only slight changes in their 
arteries. Addition of bile salts to the thio- 
uracil in the diet along with cholesterol will 
produce significant lesions, apparently by 
suppression of excretion of exogenous cho- 
lesterol in the bile. W. G. Moss et al. (Cireu- 
lation 4, 462 (1951)) initially showed that 
hypertension induced by renal manipulation 
would enhance atherosclerotic lesions in- 
duced by such dietary procedures and his 
finding has since been confirmed (C. Moses, 
Circulation Research 2, 243 (1954)). It is also 
known that chronic hypercholesterolemia in- 
duced in the dog will cause more severe 
atheromatous changes in transplanted aortic 
tissue than in normal tissue (O. Creech, Jr. 
et al., Surg. Gynec. Obstet. 101, 607 (1955)), 
and both previous and subsequent studies 
have shown that injury to vessels in other 
ways will enhance dietary-induced altera- 
tions. 

D. C. Sabiston, Jr. et al. (Ann. Surg. 153, 
13 (1961)) have carried this combined surgi- 
‘al and dietary approach a step further in 
dogs by feeding their animals an atherogenic 
diet after first producing aortic coarctation 
by surgical means. Their objective was to 
produce severe atherosclerosis in the coronary 
arteries of dogs. They had evidence (R. A. 
Gaertner and A. Blalock, Surgery 40, 712 
(1956)) that the induction of coarctation of 
the thoracic aorta produces an increase in the 
pressure within the left ventricle and in the 
aorta proximal to the coarctation without 
altering the pressure distal to the site of the 
operation. This procedure had also been 
shown not to produce atherosclerotic lesions 
in dogs fed normal stock laboratory diets. 
The authors postulated that the increase in 
pressure in the left ventricle and the aorta 
proximal to coarctation should also be ac- 
companied by an increase in arterial pressure 
within coronary arteries. They wanted to 
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determine if coronary hypertension so pro- 
duced, when combined with dietary-induced 
hypercholesterolemia, would produce 
severe degree of damage in these arteries. 

The site of coarctation chosen was approxi- 
mately 2 


cm. distal to the origin of the right 
and left coronary arteries and just proximal 
to the brachiocephalic artery. After trial and 
error, the authors succeeded in producing a 
reasonably consistent degree of constriction 
of the aortic lumen, reducing it to approxi- 
mately 20 per cent of its original diameter. 
Total thyroidectomy was also performed at a 
later stage on the animals (experimental and 
controls alike) and radioactive iodine (0.6 
mc. per kg.) was administered intravenously 
to destroy any thyroid tissue inadvertently 
left following surgery. The diet employed 
contained 5 per cent cholesterol prepared by 
dissolving 5 pounds of cholesterol crystals in 
ether and the mixture then sprayed over 100 
pounds of standard laboratory dog meal. The 
animals were followed for 18 to 20 months 
post-operatively and given propyl- 
thiouracil (500 mg. daily) during the last 
nine months. Cholesterol determinations 
were made serially throughout the course of 
the experiment and serum protein-bound 


were 


iodine levels measured. Changes in body 
weight, systemic arterial pressure, and left 
ventricular pressures were recorded. 

A total of 13 adult mongrel dogs were in- 
cluded in the study. Ten of these constituted 
the experimental group in which the surgical 
procedures outlined above and the cholesterol 
regimen were carried out. Three served as 
controls and they were subjected to all the 
same procedures with the exception of the 
production of aortic coarctation. It seems 
most unfortunate that the number of control 
animals (without aortic coarctation) was so 
small and did not equal the number of the 
experimentals with coarctation. Despite this 
defect some interesting findings have come 
out of this study. 

Despite the fact that thyroidectomy had 
been performed and the animals given radio- 
iodine, the serum levels of cholesterol rose 
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only to 166 mg. per 100 ml. on the average 
for all animals until the administration of 
propylthiouracil was started 14 months after 
operation. The administration of this drug 
caused a rather prompt elevation of serum 
cholesterol to an average of 849 mg. per 100 
ml. reaching a maximum mean of 974 when 
the animals were sacrificed at the end of the 
experiment. The serum cholesterol-elevating 
effect of thiouracil has been studied by a 
number of investigators, the consensus being 
that much of its action can be explained at 
least in rats by its effect on the thyroid. In 
these experiments it is difficult to believe that 
the double treatment (thyroidectomy plus 
much 
functional thyroid tissue and the fivefold in- 


administration of radioiodine) 
crease in serum cholesterol with the adminis- 
tration of propylthiouracil is of correspond- 
ing interest. 

Despite the fact the authors said they re- 
corded determinations of serum protein- 
bound iodine levels at intervals, they do not 
report them before and after the administra- 
tion of propylthiouracil, although they do 
give the corresponding serum cholesterol 
values. In the absence of these iodine levels 
one may only surmise the effectiveness of 
surgery and administration of radioiodine 
thoiuracil 
during the last nine months of the experi- 


prior to the administration of 


ment. The authors do remark, however, that 
despite the thyroidectomy, radio-active io- 
dine and propylthiouracil the animals did 
not show any appreciable change in activity 
or body weight. They consider, however, that 
“the effort to render the dogs hypothyroid 
was important in the development of the 
markedly elevated levels of the serum cho- 
diet 
alone did not result in pronounced hyper- 


lesterol, since...a high cholesterol 
cholesterolemia.”’ 

All animals were sacrificed after 18 to 20 
months on the dietary regimen and complete 
post-mortem examinations conducted. All 13 
dogs showed evidence of atherosclerosis 
somewhere within the arterial system. Severe 


coronary atherosclerosis was present in eight 
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of the ten operated animals and these lesions 
beautifully illustrated in convincing 
fashion. Nevertheless, all three of the ani- 


are 


mals in which aortic coarctation had not been 
produced also showed significant degrees of 
coronary atherosclerosis; it was severe in one 
of the three. Accordingly, because there are 
not sufficient numbers of control animals to 
balance the experimental, it is impossible to 
conclude that the combination of the surgical 
and dietary approach had a greater effect on 
the coronary arteries than the dietary ap- 
proach alone, as the authors themselves point 
out. 

Four of the ten operated dogs showed very 
severe lesions (three plus in the authors’ 
table) just proximal to the site of the sur- 
gically produced coarctation and two of the 
ten a moderately severe degree (two plus in 
the authors’ table). In the three unoperated 
dogs, one showed a moderately severe change 
(two plus in their table) in the proximal por- 
tion of their unnarrowed aortas. A total of 
nine of ten of the operated animals showed 
some degree of lesions proximal to coarcta- 
tion and all three of the non-operated showed 
lesions in the same regions. 

The authors, however, feel that ‘the strik- 
ing difference between the two groups of 
animals was found in the lesions present in 
the aorta proximal of the coarctation.” We 
are somewhat hesitant to agree with them in 
this conclusion because it does not stand up 
to statistical examination. The authors them- 
selves did not subject their results to statisti- 
cal treatment. The investigators conclude 
that the experimental lesions produced in 
dogs by either diet alone or the combined 
dietary and surgical techniques are much 
more closely akin to human lesions than are 
those which may be produced in the rabbit. 
They apparently base this conclusion on the 
greater involvement of the inner layers of 


the media and outer layers of the intima by 
caleium deposition. 
We think there is much to indicate that 


atherosclerosis and its sequelae as we know 
them in man are probably not the result of a 


is 
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single cause. Therefore, a multi-factorial ap- 
proach in experimental investigation of 
atherosclerosis is probably sound. But in ex- 
periments designed to study the interrela- 
tionships of several factors, the design of the 
experiments must be even more exacting and 
precise than when only one factor is under 
scrutiny. 

Sabiston et al. in the above report have 
shown an ingenuity in their design to study 
two factors on the coronary arterial circula- 
tion, namely, diet with hypertension in the 
absence of experimental renal injury and hy- 
pertension involving the rest of the body. It 
is to be greatly regretted, however, that their 
surgical skills were not better employed in an 
experiment in which the two factors would 
be controlled in groups comprised of equal 
numbers of animals in the classic method of 
using four groups: a normal group, normal 
plus diet alone, normal plus operation alone, 
and those with both operation and the ab- 
normal diet. The greatest defect in their ex- 
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periments is in the small number of non- 
operated controls. Although the authors 
themselves did not draw conclusions about 
the effect of coronary arterial hypertension 
in hypercholesterolemic dogs because of this 
defect in numbers, they believed that 
changes were effected on the proximal por- 
tion of the aorta by the hypertension—a con- 
clusion not warranted statistically. These 
investigators have developed a very worth- 
while surgical approach in dogs that is capa- 
ble of producing excellent results. We would 
very much like to see them continue their 
experiments with more groups composed of 
equal numbers of animals and feel sure that 
their results would then be of greater value. 
In their experiments, the cholesterol was 
added to a stock laboratory-chow diet; we 
think it would be worthwhile if these investi- 
gators would use completely semi-synthetic 
diets so that even more careful control of the 
dietary aspects of the experiment would be 
feasible. 


HYPOTHALAMIC STIMULATION AND FEEDING BEHAVIOR 


Neural depressants or exciters perfused into the hypothalamic areas of the rat equipped 
with in-dwelling cannulas produce eating responses comparable to those following elec- 


trical stimulation or ablation. 


An increasing amount of experimental evi- 
dence suggests that the hypothalamus con- 
tains centers that are important in the regu- 
lation of food intake. One of these centers, 
located in the ventromedial region of the 
hypothalamus, when bilaterally injured by 
electrical stimulation produces hyperphasia of 
such magnitude that the animal becomes 
obese (Nutrition Reviews 11, 234 (1953)). 
Electrical destruction of another area more 
laterally placed in the hypothalamus pro- 
duces such acute anorexia that the animal 
may die of starvation even when food is 
available. These experimental observations 
suggest that in the normal animal the center 
in the medial area acts as a brake or inhibits 
food intake, whereas the lateral area stimu- 
lates or accentuates food intake. 


After reviewing the various facets of hy- 
pothalamic control of food intake, A. N. 
Epstein (Am. J. Physiol. 199, 969 (1960)) 
hypothesized that the proper choice of either 
neural depressants or neural excitants in- 
jected into the proper area of the hypo- 
thalamus should either stimulate or depress 
the food intake of an animal. He set out to 
determine whether the injection of a neural 
depressant such as procaine into the medial 
hypothalamus would elicit an eating response 
in the food-satiated animal. If this happened, 
the animal would correspond to the rats that 
became obese after the medial area of their 
hypothalamus was injured by electric cur- 
rents (Nutrition Reviews, loc. cit.). According 


to Epstein’s theory, the injection of procaine 
into the lateral hypothalamus of the starved 
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animal should suppress spontaneous eating. 
Hypertonic saline, a neural exciter, should 
suppress the eating response when injected 
into the medial area and elicit it when in- 
jected into the lateral area. 

This theory was tested with adult female 
rats. Cannulas were inserted, bilaterally, into 
the ventromedial area of the hypothalamus 
of one group. Into the other group were in- 
serted, bilaterally, cannulas that terminated 
in the lateral area of the hypothalamus. 
These cannulas were fastened in place by 
means of polymeric cement. Three to five 
days after the operation the animals had re- 
covered in so far as their food and water in- 
take were concerned. At this time the animals 
were placed in a large open-topped box con- 
taining Purina chow pellets and tap water. 

Bilateral injections of procaine were made 
by attaching thin plastic tubes to the can- 
nulas. In the afternoon injections were made 
in those animals which had free access to 
their food up to the time of the experiment. 
The injection of 0.001 ml. of procaine-HCl 
(50 mg. per ml.) bilaterally into the medial 
hypothalamus produced a prompt eating re- 
sponse. When five of these injections were 
made over a period of approximately 75 
minutes, the rat consumed 31 g. of food. 
When its abdomen was visibly distended, 
another injection had no effect on food in- 
take. Increasing the volume of procaine in- 
jected produced a small additional intake of 
food. During this same time, the control 
animal ate 2 g. of food. Unilateral injections 
of procaine produced increased food intake 
in the four rats so tested, but the response 
was not secured each time an injection was 
made and large doses had to be used to 
elicit the response. 

The injection of hypertonic saline (5 per 
cent) into the medial hypothalamus of rats 
that had been fasted overnight inhibited the 
food intake, whereas control rats (no in- 
formation given as to whether they contained 
the cannulas) permitted access to food ate 
approximately 15 g. within 45 minutes. Con- 
secutive injections bilaterally of hypertonic 
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saline into the medial hypothalamic area re- 
duced the rate of food intake by the fasted 
animals to such an extent that at the end of 
two hours they had consumed 12 g. of food. 

The injection of procaine into the lateral 
area of the hypothalamus of the starved rats 
produced a similar inhibition in food con- 
sumption. The injection of the hypertonic 
saline into the same area produced an in- 
crease in food consumption on the part of 
the fed rat. 

The location of the cannulas within the 
proper areas of the brain was verified by 
histological examination of brain sections 
secured at autopsy. In spite of repeated test- 
ing over a period of weeks, there was little 
tissue damage adjacent to the cannulas. 

These experiments verified Epstein’s hy- 
pothesis as to the effect of drugs on the hy- 
pothalamiec centers. Accordingly, he ex- 
plained his theory diagrammatically. This 
visualization indicates that when the medial 
hypothalamus is either ablated electrically 
or depressed by chemicals, there is an in- 
crease in food consumption. When the area 
is stimulated electrically or by chemicals, 
there is a reduction in food intake. For the 
lateral hypothalamus, electrical ablation or 
depression by chemicals results in a reduced 
food intake. Electrical stimulation of this 
area or chemical excitation results in an in- 
creased food intake. 

A few experiments were carried out in 
which the animals were given very small 
amounts of glucose through the cannulas. 
When an isotonic glucose solution was in- 


jected into the medial area of the hypo- 


thalamus of rats whose eating had been in- 
creased by the injection of procaine, there 
was no change in the eating pattern. Re- 
peated injection of the glucose solution failed 
to suppress the vigorous eating of the rat. 
The lack of response to the glucose was not 
due to a persistence of the procaine effect 


‘since normal eating was restored with a 


latent period of several seconds to several 
minutes after the cessation of an injection. 
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The preliminary work with the glucose led 
Epstein to conclude that his observations 
east serious doubt on the validity of J. 
Mayer’s theory (Nutrition Reviews 10, 280 
(1952); 14, 332 (1956); and 16, 7 (1959)). 
According to Mayer, there are cells in the 
hypothalamic area of the brain that termi- 


nate the eating response by 
selectively to glucose utilization. 

Epstein’s work is interesting and important 
in that it permits an approach to the experi- 
mental study of changes in the neural ac- 
tivity of the hypothalamic area and its effect 


responding 
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on food intake. It also raises a question as 
to how these hypothalamic areas are ac- 
tivated by the physiological responses re- 
sulting either from satiety or associated with 
starvation. These findings indicate that it is 
possible to elicit an exaggerated feeding re- 
sponse or a suppression of normal eating in a 
satiated animal by either neural stimulation 
or depression of the same hypothalamic 
center. Perhaps the above experiments may 
provide clues to the mediators that may be 
acting to bring about the reactions which 
regulate food intake. 


ENDOGENOUS FORMATION OF CHOLESTEROL ON A’ FAT-FREE DIET 


Rabbits respond to a fat-free diet with increased cholesterol synthesis, possibly due to 
a deficiency of essential fatty acids. Maximum weight gain occurs with diets containing 
10 per cent fat that is 20 per cent saturated. 


Rabbits were among the first animals in 
which it was shown that a diet rich in cho- 
lesterol could result in the accumulation of 
cholesterol plaques in the aorta. It was early 
recognized, however, that many other 
dietary factors had an influence upon the 
metabolism of the cholesterol, and that there 
were distinct species differences in the way 
in which cholesterol and other lipids were 
handled metabolically. Following investiga- 
tions into the effect of unsaturated fatty 
acids upon the cholesterol metabolism of 
rats, R. B. Alfin-Slater, L. Aftergood, A. F. 
Wells, and H. J. Deuel, Jr. (Archives Bio- 
chem. Biophys. 52, 180 (1954)) demonstrated 
that rats on a fat-free diet showed an in- 
crease in cholesterol content of the liver and 
adrenals, but that the cholesterol content of 
the plasma decreased. These investigators 
showed that restoration of fat to the diet 
resulted in a return to normal values. 

P. D. Klein (Archives Biochem. Biophys. 
76, 56 (1958)) has established that not only 
is the degree of unsaturation of the dietary 
fat 
lesterol in the liver and blood, but also that 
the amount of unsaturated fat in the diet in 
proportion to the total dietary fat influences 


a factor in the concentration of cho- 


cholesterol concentrations. Work with rats 
has suggested a reassessment of the effect of 
diet upon cholesterol synthesis and metabo- 
lism in the rabbit. E. R. Diller, M. Kor- 
zenovsky, O. A. Harvey (J. Nutrition 73, 14 
(1961)) have reported on the endogenous 
hypercholesterosis occurring in rabbits fed a 
purified diet free of fat. They experimented 
with adult animals. Over a 12-week period 
they studied the changes occurring in the 
blood and the accumulation of cholesterol in 
the liver. 

They noted that the highest level of 
plasma cholesterol and the greatest rate of 
increase occurred in the group of rabbits that 
were fed a fat-free diet. In other groups given 
5, 10 and 20 per cent of corn oil plasma cho- 
lesterol level increased during the experi- 
mental period, but at a much lower level; 
the rate of increase was the same for all levels 
of fat in the diet. Interestingly enough, the 
hepatic cholesterol concentration was lowest 
in the group receiving the 5 per cent corn oil. 
The two groups with highest total hepatic 
cholesterol levels were those receiving the 
fat-free diet and the 20 per cent corn oil diet. 
The greatest increase occurred in cholesterol 
esters, but there was a significant increase in 
the free cholesterol. 
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Irom this experiment it is apparent that a 
minimum amount of fat supplying un- 
saturated fatty acids is necessary for the 
maintenance of liver and plasma cholesterol 
at a minimum level in rabbits. On the other 
hand, excessive amounts of fat, even though 
rich in unsaturated fatty acids, have resulted 
in an increased cholesterol deposition in the 
liver. 

The experiments by Diller, Korzenovsky, 
and Harvey have emphasized the importance 
of the endogenous origin of cholesterol, but 
suggest whether the 
endogenous cholesterol in the tissues of the 


do not increase of 
rabbits was due to greater synthesis, to de- 
creased excretion or to other factors. 

An interesting observation was the effect 
of dietary lipid upon the distribution and 
ratio of esterified to free cholesterol in the 
blood and liver of the rabbit. These results 
suggest that any evaluation of unsaturated 
fats as a hypocholesterolemic agent in man 
might consider that a lowering of serum cho- 
lesterol may actually be a result of the shift 
of cholesterol from the blood pool to the 
hepatie or other body pools. 

The observation of C. Y. Hopkins, T. K. 
Murray, and J. A. Campbell (Canad. J. 
Biochem. Physiol. 33, 1047 (1955)) and 
Murray et al. (bid. 36, 653 (1958)) that rats 
showed their greatest weight gain when the 
dietary fat contained fatty acids that were 
30 per cent saturated has led J. L. Beare, 
H. C. Grice, and Hopkins (J. Nutrition 73, 
17 (1961)) to study the effect of the per- 
centage saturation on weight gain responses 
in rabbits. 

They used a commercial laboratory pellet 
with added Bayberry tallow, which is es- 
sentially 100 per cent saturated, and mix- 
tures of Bayberry tallow and olive oil, to 
obtain diets in which the fatty acids were 80, 
60, 39, and 20 per cent saturated. The level 
of fat in the diet was maintained at 10 per 
cent and the per cent of diene fatty acids 
ranged from 11 to 14 per cent. 

The weight gains of the rabbits on diets 
with varying degrees of saturated fats and no 
cholesterol were significantly greater with the 


NUTRITION REVIEWS 


185 


20 per cent saturated fat than on diets with 
fat containing higher saturated fat mixtures. 
The degree of saturation had no effect on 
organ weights or upon the total lipid concen- 
tration of the liver, but there was an increase 
in the cholesterol content of the liver in those 
rabbits receiving the most unsaturated fat. 
When cholesterol was added to the diet con- 
taining 20 per cent saturated fat, the body 
weights were not significantly altered, but 
the weights of the liver, spleen, and adrenals 
were increased along with the total lipid and 
cholesterol concentrations of the liver. 

They also observed that the serum cho- 
lesterol values for the rabbits on fats of differ- 
ent saturation did not differ 
significantly when 0.5 per cent cholesterol 
was added to the diet. The serum cholesterol 


degrees of 


showed a rapid increase for about six weeks, 
with more gradual elevation thereafter, but 
this level of elevation was not influenced by 
the degree of saturation of the fat in the diet. 

The addition of cholesterol to these diets 
resulted in a normocytic anemia and organ 
changes and plaque formation in the aorta 
usually associated with cholesterol feeding in 
the rabbit. However, the degree of saturation 
of the fat did not alter these responses. An 
unexpected finding was the hyperplasia of 
the gastric mucosa epithelium which oc- 
curred with cholesterol feeding. This hyper- 
plasia occurred on all the diets containing 
cholesterol, but appeared to be somewhat 
more marked with the rabbits on the more 
highly saturated fat levels. 

The articles by Diller, Korzenovsky, and 
Harvey and Beare, Grice, and Hopkins have 
again emphasized the species differences in 
the response of animals to dietary changes in 
fats. They also point up the difficulties of 
making a simple interpretation that relates 


dietary fat composition and quantity to cho- 


lesterol response in the plasma and the liver. 
These investigators emphasize the hazard of 
translating results from one species to 
another and the difficulties of using a single 
measure such as plasma cholesterol in the 


evaluation of a dietary regimen. 
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GLUTAMIC ACID AND GROWTH 


Rats fed an amino acid ration showed a growth response which varied with the amount 
of glutamic acid included. Omission of glutamic acid resulted in greatly reduced growth, 
an effect which did not occur when other nonessential amino acids were omitted. 


The nutritive value of any diet adequately 
supplied with vitamins, minerals, carbohy- 
drate, and fat depends on the extent to which 
the amino acid assortment furnished matches 
the pattern required for growth or mainte- 
nance of the species. The concept of proper 
levels must include a realization of the un- 
toward effects of excesses of some of the 
single amino acids as well as an understand- 
ing of the classical deficiency syndromes. 

The amino acid ration formulated by W. 
Kk. Calhoun, F. N. Hepburn and W. B. 
Bradley (J. Nutrition 70, 337 (1960)) was 
unique in that it fostered a great rate of 
growth in rats (40.9 g. per week). The diet 
mixture used included 18 amino acids simu- 
lating the composition of wheat gluten with 
added quantities of histidine, lysine, methi- 
onine, threonine, and tryptophan. In the 
above report the authors considered the pos- 
sibility that the enhanced growth was due to 
a better balance of the nonessential amino 
acid components. 

The present report by Hepburn, Calhoun, 
and Bradley (J. Nutrition 72, 163 (1960)) 
describes experiments in which they varied 
the nature and quantity of some of the non- 
essential amino acids. 

The composition of the basal diet differed 
from that of the authors’ previous report in 
that only 20 per cent as much proline was 
used. The high rate of growth was not 
altered. Each experimental diet lacking a 
nonessential amino acid was matched by : 
diet group supplemented with an adequate 
level of the amino acid under study. The 
nitrogen level was maintained in the de- 
ficient diet by increasing the remaining non- 
essential amino acids proportionately (ex- 
cept cystine and tyrosine). When glutamic 
acid levels were varied, proline was held con- 
stant and the amounts of alanine, aspartic 
acid, glycine, and serine were varied. 


Weanling male rats were gradually 
adapted to the amino acid diet by daily 
diluting a gluten diet with 25 per cent incre- 
ments of the amino acid ration so that by the 
fifth day only the amino acid diet was being 
fed. Animals were divided into groups of five 
on the sixth day and randomly assigned to 
the various diets. The body weights and ad 
libitum food intakes were recorded weekly. 

In the experiment in which the effect of 
various levels of glutamic acid was studied, 
no adaptation period was used. Animals were 
sacrificed after three weeks. Carcasses were 
frozen, ground, and pooled for later analysis 
for nitrogen and fat. 

In the first series of experiments, omission 
of glutamic acid either alone or with other 
nonessential amino acids resulted in greatly 
reduced weight gain. On the other hand omis- 
sion of proline, aspartic acid, alanine or 
serine had no demonstrable effect on rate of 
growth. The consistent growth response seen 
in the three groups on the gluten control diet 
(50.2, 49.8, and 47.8 g. per week) and the 
groups on the amino acid control diets (36.6, 
37.8, and 34.5 g. per week) indicated the uni- 
formity in experimental conditions. 

The use of sucrose in place of wheat starch 
did not affect the growth. Approximately 8 
per greater per week resulted 
when the adaptation procedure was used. A 


cent Fails 
definite response to various levels of glutamic 
acid was evident. The rate of gain was only 
14.9 g. per week when glutamic acid was 
omitted. Greater gains in weight were pro- 
duced with increment of 
added glutamic acid, with a maximum rate 
of gain resulting when the glutamic acid was 
about 6 per cent of the diet. There was some 
increase in the per cent of carcass nitrogen and 
fat, but the amount was small. 


“ach successive 


Numbers of experiments have been per- 
formed in attempts to determine the role of 
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glutamic acid in nutrition. M. Womack and 
W. C. Rose (J. Biol. Chem. 171, 37 (1947)) 
demonstrated that glutamic acid and proline 
led to increased gains when rats were fed 
diets lacking arginine, thus suggesting that 
these 
When a mixture of ten essential amino acids 
was fed, Rose, M. J. Oesterling and Wo- 
mack (J. Biol. Chem. 176, 753 (1948)) found 
that glutamic acid could supply the non- 


amino acids were interconvertible. 


specific amino nitrogen requirement, but 
that omission of glutamic acid from a mix- 
ture of 19 amino acids did limit the 
growth response significantly. This result 
does not agree with that of the present: ex- 
periment 


not 


in which maximum growth re- 
quired the presence of glutamic acid. In the 
experiments of G. B. Ramasarma, L. M. 
Henderson, and C. A. Elvehjem (J. Nutri- 
tion 38, 177 (1949)), in which weanling rats 
were fed a ration containing the ten essential 
amino acids, increasing the arginine level in 
a diet containing 14.3 per cent of glutamic 
acid did improve the growth 
Growth was improved by feeding arginine, 
however, when all but 2 of the 
glutamic acid was replaced by a mixture of 


not rate. 
per cent 


other nonessential amino acids. This result 
was considered evidence for an increased re- 
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quirement for arginine. In interpreting the 
results of the current study, the possibility 
was suggested that because of the diet and 
subsequent rapid growth a greater arginine 
requirement existed. 

The authors believed that appetite may 
have had a role in producing an apparent re- 
quirement for glutamic acid. Study of the 
efficiency of utilization of the ration, in 
terms of grams gained per gram of food 
vaten, showed little change with various 
amounts of glutamic acid. At low levels of 
glutamic acid intake, growth was greatly re- 
duced, but food consumption was also cur- 
tailed. Although the decrease in food intake 
could indicate a loss of palatability due to the 
absence of glutamic acid, it could also result 
from a biologically induced loss of appetite 
as reported by P. D. Deshpande, A. E. 
Harper and Elvehjem (J. Biol. Chem. 230, 
335 (1958)). 

Two possible conclusions were suggested 
by the authors: the amino acid pattern used 
in the experiments either permitted a re- 
quirement for glutamic acid to be demon- 
strated or it increased the arginine require- 
ment in excess of any previously known 
level. 


FASTING KETOSIS IN PREGNANT ANIMALS 


The pregnant guinea pig subjected to starvation seems an excellent animal in which 


tc study toxemia of pregnancy 


An increasing amount of attention is 
being given pregnancy toxemia or ketosis of 
pregnancy which develops in some sheep and 
cattle just prior to parturition. This con- 
dition is characterized by neurological dis- 
turbances which led the first veterinarians 
describing the condition to diagnose it as a 
form of rabies (J. Sampson, Bull. 624, Uni- 
versity Illinois Agric. Exp. Sta. (1947)). The 
condition has been observed in practically 
all areas of the world, especially during late 
winter when the available feed is in short 
supply during the last few weeks of preg- 


nancy. The animals that develop the con- 
dition have a high blood ketone level as one 
of the most prominent characteristics of the 
syndrome (Nutrition Reviews 14, 343 (1956)). 

Extensive studies of this condition in sheep 
have been carried out by R. L. Reid. With 
J. P. Hogan (Austral. J. agric. Res. 10, 81 
(1959)) he observed that when sheep were 
given adequate feed once a day, the fasting 
glucose level was much lower and the post- 
prandial increase in blood sugar was much 
less In ewes carrying twins than in those 
carrying single lambs. This was true for the 
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two- to three-week period just prior to par- 
turition. With a reduced food intake, the 
fasting blood sugar levels in the ewes carry- 
ing one lamb averaged 26 mg. per 100 ml. 
and in those carrying twins between 12 and 
17 mg. per 100 ml. 

When the pregnant animals were fasted 
for three days their blood ketone levels in- 
creased to 40 mg. or more per 100 ml. during 
the first day. There was an inverse relation 
between blood glucose levels and the ketosis 
especially for blood ketone levels below 30 
mg. per 100 ml. Unless the severe ketosis was 
overcome by feeding, the animal was likely 
either to abort or to die shortly after par- 
turition. 

More recent work by Reid (Austral. J. 
agric. Res. 11, 530 (1960)) indicated that at 
the time one or both of the fetuses died, 
blood sugar rose to levels of 75 mg. per 100 
ml. or more. These levels for the sheep are 
considered hyperglycemic. The presence of 
high cortisol (a glucocorticoid) blood levels 
in the ewes carrying two fetuses when sub- 
jected to a three to eight-day fast (H. R. 
Lindner, Nature 184, 1645 (1959)) led Reid 
to suggest that pregnancy toxemia was char- 
acteristic of a diabetic syndrome. The syn- 
drome was brought on by sustained under- 
nutrition coupled with adrenal hyperac- 
tivity. The hypoglycemic characteristic of 
the disease results from the high demand of 
the fetuses for glucose during late pregnancy. 

Recent work suggests that certain aspects 
of pregnancy toxemia can be studied with 
small laboratory animals such as guinea pigs. 
This was shown by E. N. Bergman and A. F. 
Sellers (Am. J. Physiol. 198, 1083 (1960)) 
who used pregnant guinea pigs that were 
within one to two weeks of parturition. 
When they withheld food from these ani- 
mals for three days, the blood sugar de- 
creased from a control level of 90 mg. per 
100 ml. to 60 at the end of the first day of 
fast. The level increased thereafter to 80 mg. 
by the third day. There was considerable 
variation among the pregnant animals in the 
blood glucose levels at the end of the fast. 
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Thirteen of the 38 pregnant animals had 
values ranging from 92 to 190 mg. per 100 
ml. whereas the remaining 25 had values 
from 29 to 86 mg. per 100 ml. 

Nonpregnant guinea pigs subjected to a 
similar fast reductions in blood 
glucose from a control value of 108 mg. per 
100 ml. to 95 mg. at the end of the first day. 
During the next two days there was very 
little change. The blood ketone levels in the 
pregnant animals gradually increased from a 
control value of 2 mg. per 100 ml. to 30 mg. 
per 100 ml. at the end of the third day of fast- 
ing. The nonpregnant animals showed no 
appreciable change in blood ketone levels 
during starvation. 


showed 


None of the nonpregnant animals showed 
any outward disturbances during fasting. 
However, the pregnant animals showed 
ruffled hair, a ‘‘dull’’ appearance of the eyes, 
encrusted eyelids, sluggish 
respiration, occasional chronic contractions 


depressed or 


of the legs, facial muscles or neck, prostra- 
tion, convulsions, and death. Surprisingly, 
death occurred usually one to four days after 
the end of the fasting period. Death in these 
cases was probably associated with the fact 
that the animals refused to eat 
when food was returned to their cages. If the 
pregnant guinea pig delivered during the fast 
and thus reduced the drain on her energy 
reserves, she was less likely to die than the 
animal in which pregnancy was not inter- 


some of 


rupted. Those animals with three or more 


fetuses developed the most severe symp- 


toms. Animals with immature fetuses either 
showed slight or no symptoms. 

The 36 nonpregnant guinea pigs weighed 
an average of 651 g. at the start of the fast, 
whereas the 34 pregnant guinea pigs weighed 
978 g. The nonpregnant animals lost 18.5 per 
cent of their body weight during the fast, 
whereas the pregnant animals lost 14.7 per 
cent. 

Studies by Bergman, Sellers, and F. A. 
Spurrell (Am. J. Physiol. 198, 1087 (1960)) 
with isotopically labelled acetone, acetate, 
and palmitate led them to suggest that the 
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pregnant ketonic animal during the period of 
fasting probably draws upon its fat stores 
very rapidly in order to suppy the energy 
required by the fetuses. This results in the 
of poorly utilizable ketone 
bodies which produce the toxic syndrome. 


accumulation 


To determine whether the ketonic state of 
the mother had any influence on the blood 
ketone levels of the fetus, R. O. Scow, S. S. 
Chernick and B. Barron Smith (Proc. Soe. 
Exper. Biol. Med. 98, 833 (1958)) fasted rats 
that had been pregnant for 17 to 20 days. 
They, found that the blood 


glucose and 
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ketone body levels in the mother and the 
fetuses were the same. This was true for 
animals that had been fasted for 17 to 40 
hours. There was, however, no relation be- 
tween the blood lipid levels in the dam and 
the fetus. 

These studies emphasize the importance of 
maintaining intake 
during the later stages of pregnancy. They 
further that the pregnant rat and 
guinea pig may be excellent substitutes for 
the larger animals in laboratory studies of 


an adequate caloric 


show 


such conditions as pregnancy toxemia. 


A FAT SOLUBLE MATERIAL IN ALFALFA WHICH REDUCES 
AVAILABILITY OF DIETARY TOCOPHEROL 


A poorly defined lipid fraction in alfalfa leaf reduces the availability of tocopherol to 


the chick by inhthiting intestinal absorption and enhancnga fecal excretion 
g. 


Most fat soluble substances are better ab- 
sorbed from oily solutions than from plant 
tissues. Absorption of tocopherol in a normal 
dietary intake is fairly complete and only 3 
to 15 per cent of the ingested amount is ex- 
creted (W. F. J. Cuthbertson et al. Bio- 
chem. J. 34, 34 (1940)). On the other hand, it 
has been reported that only about 25 per 
cent of the tocopherol of alfalfa is available 
as assayed by the prevention of encephalo- 
milacia in the chick (EF. P. Singsen et al. 
Poultry Sci. 33, 192 (1954)). Using a recently 
developed bioassay (Vutrition Reviews 19, 
146 (1961)), W. J. Pudelkiewiez and L. D 
Matterson have re-examined the availability 
of tocopherol in alfalfa and they have also 
attempted to determine the fraction of the 
alfalfa leaf responsible for affecting the lack 
of availability of tocopherol in this plant 
(J. Nutrition 71, 143 (1960)). 

In this experiment, one day old,, male 
White Plymouth Rock chicks were fed a diet 
deficient in vitamin E, but adequate in other 
respects. At the end of 13 days, chicks at 
both the lower and upper extremes.of weight 
for the group were discarded, leaving the 60 
per cent of chicks nearest the mean weight 
for the group. These birds in groups of eight 


of approximately equal weight were fed a 
tocopherol or alfalfa-supplemented diet for 
two weeks. Each diet was supplemented on 
an equimolar basis at levels equivalent to 8 


and 16 mg. of tocopheryl acetate per pound 
of diet. Alfalfa was added at levels of about 
7.5 and 15 per cent of the diet to supply this 


amount of tocopherol. In diets not containing 
alfalfa, this substance was replaced by a 
mixture of corn meal, extracted soy bean oil, 
and alpha cellulose with approximately the 
same protein and fiber content as alfalfa leaf 
meal. Two non-supplemented groups were 
included in each experiment. Tocopherol 
analyses of alfalfa, excreta and liver tissue, 
as well as of basal and supplemented diets 
were routinely made to check the level of 
supplementation. 

In the relative 
amount of tocopherol excreted in feces when 


separate experiments 
the various diets were fed was determined 
and expressed as the per cent of ingested 
tocopherol. Also a hot alcohol extract of 
alfalfa was fed in place of the alfalfa leaf to 
remove the effect of fiber. In a third experi- 
ment lipids from alfalfa were separated into 
three fractions in the following manner. 
Total lipids were extracted with hot ethanol. 
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Molecular distillation separated this into a 
tocopherol-low residue and a distilate con- 
taining tocopherol, plant sterols, carotene, 
and. undetermined substances. Sterols were 
removed by low temperature precipitation 
from ethanol. Purified tocopherol from 
alfalfa was supplemented in the diet as out- 
lined above, both alone and in combination 
with the tocopherol-low alfalfa lipids. In 
addition, the tocopherol-low alfalfa lipids 
and sterols were mixed separately in diets 
containing pure tocopherol oil to test their 
effect on tocopherol utilization. 

By this assay, tocopherol in alfalfa was 
only about one third as “available” as was 
pure tocopherol in the synthetic diet. 
Balance studies on a separate series of chicks 
showed that poor utilization of tocopherol in 
alfalfa was due to fecal loss (about 40 to 60 
per cent excretion as compared to 15 to 25 
per cent excretion in the case of the tocoph- 
erol-supplemented synthetic diet). Supple- 
mentation of the synthetic diet with a fiber- 
free, hot ethanol extract of alfalfa leaf also 
resulted in a high excretion of fecal to- 
copherol, similar to that in the case of the 
intact alfalfa leaf. Alfalfa leaf tocopherol ex- 
tracted in a relatively pure state by molecu- 
lar distillation was as well utilized as was 
pure tocopherol oil from other sources. 
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When the tocopherol-low lipid residue was 


combined with either the pure tocopherol oil 
or the tocopherol extracted from alfalfa leat 
and fed in the diet, utilization of the dietary 
tocopherol was impaired in a manner equiva- 
lent to that in intact alfalfa leaf. The sterol 
fraction from alfalfa leaf had no effect on 
tocopherol utilization. 

It is thus apparent from this well-con- 
ducted experiment that only about one third 
of the tocopherol in intact alfalfa leaf is avail- 
able to the chick. This poor availability is 
due to impaired intestinal absorption and is 
associated with fecal excretion of a large per- 
centage of ingested tocopherol. Impaired ab- 
sorption is not caused by the fiber content of 
the alfalfa leaf, but is due to a tocopherol- 
low lipid fraction which is otherwise poorly 
defined. The manner in which this lipid 
fraction affects intestinal absorption of toc- 
opherol is not known. It is probably unre- 
lated to the inactivation of tocopherol by 
rancid fats since it seenis to affect absorption 
and not the vitamin directly. It is interesting 
that tocopherol purified from alfalfa leaf is as 
active as pure natural tocopherol from other 
sources. Further investigation of the mode of 
action of this lipid fraction on intestinal ab- 
sorption of tocopherol is to be hoped for in 
the near future. 
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Heart Disease in Algeria 


Studying the changing pattern of dis- 
ease may provide a clue for productive in- 
vestigation. Such an investigation was 
undertaken in Algeria, a country which has 
undergone social and economic reforms in 
the past 25 years. A rapid increase in the 
native population, especially in the cities, 
has been accompamed by a remarkable 
change in the character of heart disease 
(Ch. Sarrouy, L. Sendra, and G. Duboucher, 
Am. Heart J. 61, 145 (1961)). 

In their rural habitat the natives of Al- 
geria had some heart disease caused by mal- 
nutrition, parasites or infection, but these 
have declined in incidence as economic con- 
ditions have improved. However, the fre- 
quency of hypertensive and atherosclerotic 
disease has increased progressively. This is 
thought to be related to adoption of Euro- 
pean customs by the urbanized natives and 
may be related to diet as well as to the more 
complex society of a city. 

Of greater interest, however, is the ob- 
servation that rheumatie fever, which a few 
the 
children of European families (4.2 per 1000 
for natives vs. 19.3 per 1000 for Europeans), 


decades ago was limited chiefly to 


now oceurs with alarming frequency (up to 
95 per 1000) in the Moslem children. The 
authors considered many factors including 
urban crowding and closer contact with 
native and European populations. However, 
hacteriologic studies did not provide evi- 
dence to confirm their suspicion that more 
frequent respiratory infections were  oc- 
curring in these children. Unfortunately, the 
authors did 


garding the dietary changes which Algerian 


not provide information re- 
families adopt when they move from rural 
communities to the city. 

In view of the current interest in relation 
of diet to the incidence of rheumatic fever 
(A. F. Coburn, Lancet I, 867 (1960)), Algeria 


would seem to be ideal for a nutritional 
survey. 


Nitrogen Fixation by Nonleguminous 
Plants 

It is common knowledge that leguminous 
plants in symbiosis with nitrogen-fixing 
bacteria convert atmospheric nitrogen into 
combined forms for use in the production of 
proteins. The report, therefore, that certain 
nonleguminous plants are able to fix at- 
mospheric nitrogen (German Science Bull. 
59, 28 (1961)) is an important addition to 
our knowledge of nitrogen metabolism of 
plants. 

Prof. Dr. Hugo Schanderl has carried out 
studies in connection with ecological in- 
vestigations on plant life in regions of in- 
fertile sand dunes and by the successful 
afforestation of sand-dunes with Douglas 
fir believes he has proven nitrogen fixation 
by plant organs above and below ground. 
Using N" in experiments on the total nitro- 
gen metabolism of such plants as orchard 
grass (cock’s foot), willow herb, apricot trees, 
sycamore maples, acacias, Prof. 
Schander! that these 
plants fix considerable quantities of free 


and 
has demonstrated 
nitrogen. He believes that all trees probably 
utilize atmospheric nitrogen. 

These observations have interesting theo- 
retical implications in view of the world- 
wide interest in the introduction of new 
foods against protein deficiency (F. T. Sai, 
Nutrition Reviews 18, 353 (1960)) and parti- 
cularly the interest in leaf protein as human 
food (Ibid. 18, 218 (1960)). Future studies 
will undoubtedly expand the list of plants 
which man may regard as sources of protein 
foods. 


Letter to the Editor 
Dear Sir: 


In an article on malabsorption induced by 
neomycin (Nutrition Reviews 19, 72 (1961)). 
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the authors noted mucosal changes in the 
small bowel similar to those found in various 
diseases such as sprue. Rubin and his associ- 
ates recently reviewed the biopsies from 
these cases. Histologically, this was not the 
celiac-sprue lesion. Although the defect in 
absorption was definite, the biopsies of in- 
testinal mucosa in the neomycin patients 
were considered normal histologically 
(Rubin et al., Gastroenterology 38, 42 (1960)). 
We observed these pictures and also noted 
a lack of similarity in the mucosa to that 
seen in tropical sprue. 
Hence, the mucosal changes induced by 

neomycin are not similar to sprue. 

Tuomas W. SHEEHY 

Chief, Hematology Department 

U. S. Army Tropical Research 

Medical Laboratory 
APO 851, New York, New York 
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THE NUTRITION FOUNDATION 


The Nutrition Foundation was organized by food and related manu- 
facturers in December, 1941, as a sincere expression of their interest in 
scientific progress and human health. The basic purposes of the Founda- 
tion are: (1) the development of a comprehensive program of fundamental 
research, providing basic information in the science of nutrition; and (2) 
the support of educational measures that will assist in making the science 
of nutrition effective in the lives of present and future generations. 


The publication of NUTRITION REVIEWS has been undertaken to 
enable professionally trained people to keep abreast of current progress 
and to have available an unbiased, authoritative review of the current 
research literature in the science of nutrition. 


The Editorial Staff has been carefully selected so that the publication 
will merit, in reasonable degree, the confidence of the medical profession 
and others who work directly with the public in the field of nutrition. The 
service provided by the publication is distinct from that of an abstract 
journal, a review for laymen, or an extensive scientific review. Since the 
reviews as originally prepared by a member of the Editorial Staff are fre- 
quently modified by special referees and may be further modified by the 
Editorial Office in preparing final copy for the press, the Editorial Commit- 
tee feels that it is preferable not to affix the names of Editorial Staff mem- 
bers to individual reviews. There is thus a high degree of group responsi- 
bility on the part of the Editor and Associate Editors. 


Signed articles do not necessarily represent the opinion of the Editorial 
Staff. 
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